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the guise of hypothyroidism / 4 


just “chronic sniffles”... or a significant symptom? 


The patient with chronic rhinitis deserves a 
searching diagnostic inquiry. “Occasionally a 
patient with myxedema goes from doctor to 
doctor complaining of stuffy nose or post-nasal 
drip...symptoms persist until some one recog- 
nizes that the nasal symptoms are part of a 
systemic disorder.”? 


The many guises of hypothyroidism require 
“a broadening of clinical concepts...so that 
the diagnosis can be made more frequently.” 
Like chronic rhinitis, other symptoms of sub- 
clinical hypothyroidism sometimes escape diag- 
nosis. Chronic fatigue, diminished cold toler- 
ance, obesity, menstrual disorders, dryness of 
hair and skin, may all point to a need for 
thyroid. When such symptoms as these are 


seen, “a high degree of suspicion for thyroid 
disorder remains the most important factor 
in diagnosis of any case.” 

Whenever thyroid is indicated, Proloid assures 
a more predictable response. Proloid is virtu- 
ally pure thyroglobulin. Assayed twice, both 
chemically and biologically, it assures constant 
potency and uniform stimulating effect with- 
out the “ups and downs” of less rigidly stand- 
ardized thyroid preparations. 

Proloid is prescribed in the same dosage as 
ordinary thyroid and is available in 4, 2, 1, 
1/2 and 5 grain tablets as well as powder. 

1. Cheney, M. C.: GP /0:32 (July) 1954. 2. Starr, 


P.: Postgrad. Med. 17:73 (Jan.) 1955. 3. Pickering, 
D. E., and Lusted, L. B.: GP //:99 (Feb.) 1955. 
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fied in patients treated with cortisone, hydrocorti- 
sone, prednisone or prednisolone. Adrenal steroids, 
even in small doses, jeopardize the defense mech- 
anism against stress by causing adrenal cortical 
atrophy. Concomitant use of HP*ACTHAR Gel 
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VARIATIONS IN RENAL EXCRETION OF SODIUM 
INDEPENDENT OF CHANGE IN ADRENOCOR- 
TICAL HORMONE DOSAGE IN PATIENTS © 
WITH ADDISON’S DISEASE* 


JACK D. ROSENBAUM, M.D., SOLOMON PAPPER, M.D.f+ 
AND MILTON M. ASHLEY, M.D.t 


The Medical Service and Research Laboratory, Veterans Administration Hospital, 
Boston; the Thorndike Memorial Laboratory, Second and Fourth (Harvard) 
Medical Services, Boston City Hospital; and the Departments of Medicine, 
Boston University School of Medicine, Harvard Medical School, and 
Tufts University School of Medicine, Boston, Massachusetts 


LTHOUGH the important influence of the adrenal cortex upon renal 
conservation of sodium has been established for two decades (2-4), 

the precise role of adrenocortical hormones in the physiologic regulation 
of urinary sodium excretion remains poorly defined. It has been suggested 
that those alterations in renal sodium excretion which are dependent upon 
variation in renal tubular reabsorption are mediated, at least in part, by 
changes in adrenocortical activity. Inferential evidence that normal regula- 
tion of sodium excretion involves change in adrenal hormone activity (5, 
6) has been strengthened by the reported observations of enhanced salt- 





* A preliminary report (1) appeared as an abstract in the Proceedings of the Forty- 
Fourth Annual Meeting of the American Society for Clinical Investigation, Atlantic 
City, N. J., May 1950. 

+ Work done during tenure of a United States Public Health Service Post-doctorate 
Research Fellowship in Medicine, Thorndike Memorial Laboratory and Department of 
Medicine, Harvard Medical School. (Present address: Veterans Administration Hospital, 
Boston, Mass.) 

t Present address: 414 North Camden Drive, Beverly Hills, California. 
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retaining activity in the urine of normal men maintained on salt-poor diets 
(7, 8). 

The present communication describes experiments concerning the renal 
excretion of sodium by patients with Addison’s disease who were receiving 
hormonal replacement therapy. It was argued that if such patients, while 
receiving a constant exogenous supply of adrenocortical hormones, mani- 
fested appropriate alterations in renal excretion of sodium when subjected 
to stimuli or circumstances known to produce such excretory changes in 
normal subjects, these changes could not reasonably be ascribed to altera- 
tions in the level of adrenocortical hormone activity. The observations to 
be described indicate that large and appropriate changes in sodium excre- 
tion independent of change in adrenocortical hormone level do indeed occur 
in such patients. This suggests that one role of the adrenal cortex in the 
regulation of sodium excretion is of the permissive type emphasized by 


Ingle (9, 10). 
MATERIAL AND METHODS 


The subjects were 2 men and 1 woman in whom the diagnosis of Addison’s disease was 
well established. All 3 patients had exhibited classic manifestations of this disorder at 
some time before the present studies were carried out. Subjects C.K. and A.M. were 
hospitalized with impending Addisonian crisis: D.C., who had been receiving desoxycor- 
ticosterone for four years, was hospitalized during an acute hypoglycemic episode. Cer- 
tain clinical data concerning the patients are presented in Table 1. 


TABLE 1. CLINICAL DATA CONCERNING PATIENTS WITH ADDISON’S DISEASE 






































| : 
| Duration of Blood Serum Uninary Eosinopenia 
ee Age a at Nat Kt 17-keto- 
Subject (gens) Sex | symptoms* | pressuref | Pigmentation ware after 
= (months) (mm, Hg) Y wet seg ACTH 
mEq. /L. | mEq./L. | mg. /24 hrs. 
Bis 
aS SS S| == ————| -— | ——— 
C.K. | 33 ; | 70/52 Vitiligo 110 6.3 1.8 None 
D.C. 59 90/60 Moderate 141§ 5.0§ — — 
A.M. 41 F 85/50 Marked 131§ 5.2§ <2.0 None 











* Prior to period of study. 

+ Lowest observed value. 

t Highest observed value. 

§ After DCA therapy indicated. 


Each subject was studied both while receiving desoxycorticosterone acetate (DCA) 
alone and when cortisone was being given. The dosage schedules and dietary regimens 
employed at the time of each experiment are given in Table 2. Except when the diurnal 
variation of renal excretion was being studied, each experiment was conducted as follows. 
At approximately 8:30 a.m. (about one hour after breakfast) the subject voided, was 
weighed, and then over a period of thirty to sixty minutes ingested sufficient tap water to 
provide a load of 20 ml. per kilo of body weight.' The subject was weighed again and the 
water load maintained throughout the course of the experiment by oral administration 





1 In experiments M-2 and M-3 the water load was only approximately 10 ml. per kilo. 
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of enough water after each subsequent voiding to restore body weight to the level ob- 
served immediately after ingestion of the initial water load. In the experiments of 
group III, which involved the infusion of hypotonic saline solution several hours after 
water loading, the additional increment in weight observed after infusion was main- 
tained for the remainder of the experiment. Timed voided urine collections were made at 
intervals of approximately thirty to sixty minutes (depending on rate of urine flow), 
usually beginning at the onset of water loading. Venous blood samples “‘arterialized” by 





TABLE 2. THERAPEUTIC REGIMEN DURING EXPERIMENTAL PERIOD 












































Exp Dietary 
Subject % Study sodium DCA Cortisone 
No. 
| (mEq. /day) 
C.K. K-1 Diurnal variation 224 1.25 mg., 1.M. b.i.d.* 6.25 mg. P.O. b.i.d. 
Ke2 Postural change 35 Pelletst 12.5 mg. P.O. b.i.d. 
K-3 Hypotonic infusion 150-250 Pellets 12.5 mg. P.o. b.i.d. 
K-4 Hypotonic infusion 35 Pellets 12.5 mg. P.o. b.i.d. 
K-5 Venous congestion 35 Pellets 12.5. mg. P.o, b.i.d.f 
K-6 Postural change 150-250 Pellets 12.5 mg. P.o. b.i.d. 
° | K-7 Hypotonic infusion 150-250 Pellets None 
K-8 Hypotonic infusion 150-250 Pellets 6.25 mg. P.o. b.i.d.t 
D.C. C-1 Hypotonic infusion ad lib. 2-mg. linguet t.i.d.§ None 
C-2 Hypotonic infusion ad lib. 2-mg. linguet t.i.d.§ 12.5 mg. 1.M, b.i.d. 
C-3 Postural change ad lib. 2-mg. linguet t.i.d.§ 12.5 mg. 1.M. b.i.d. 
A.M. M-1 Hypotonic infusion ad lib. 2 mg. 1m. b.i.d. None 
M-2 Postural change ad lib. 2 mg. 1.M. b.i.d. None 
M-3 Postural change ad lib. 1 mg. 1.M. b.i.d. 12.5 mg. P.O. b.i.d. 
M-4 Hypotonic infusion ad lib. 1 mg. 1... b.i.d. 12.5 mg. P.o. b.i.d. 














* B.i.d.—at 6 a.m. and 6 p.m. 

t Pellets—5 DCA pellets, 125 mg. each. 

t Morning dose of cortisone omitted. 

§ Linguets omitted day of study; 3 mg. DCA in oil 1.m. at 6 a.m. 


heating the arm, were drawn about an hour after the water had been taken and there- 
after at intervals designed to permit serial determinations of renal clearance of endoge- 
nous creatinine, sodium, chloride, and potassium. Serum total proteins (11), hemoglobin, 
and hematocrit were also measured. Further details of experimental technique and the 
analytical methods employed have been described previously (12, 13). 

The percentage of filtered sodium excreted by the kidney (E/F X100) was estimated 
by means of the formula: 

Cna 

~ Cor X 0.95 


in which Cy, is the renal sodium clearance and Co, the endogenous creatinine clearance, 
taken as a measure of glomerular filtration rate, and 0.95 is an assumed value for the 


Donnan equilibrium constant. 








E/F 


OBSERVATIONS AND INTERPRETATIONS 


I. Postural change 


The influence of change from the seated to the recumbent posture was 
observed four times in the 3 patients while both cortisone and DCA were 
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being given and in 1 during administration of DCA alone (Table 3). The 
subjects remained seated in a straight-backed chair during the first part of 
each experiment (135 to 330 minutes) and then lay flat in bed for the re- 
maining hours of the study. They stood up only as required for weighing 
and urine collections. Two subjects receiving both cortisone and DCA 
excreted more sodium when reclining than they had while seated (Table 3, 
Exps. K-2, K-6 and C-3; Fig. 1). The third subject maintained a virtually 
constant rate of natriuresis when studied under these conditions (Exp. 
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Fig. 1. (Experiment C-3.) Enhancement of renal sodium excretion 
with change from seated to recumbent posture. 


M-3), whereas when she had been maintained on DCA alone without corti- 
sone a progressive fall in sodium excretion took place despite change to the 
recumbent posture (Exp. M-2).? 

In Experiment K-2 the augmentation of sodium excretion during re- 
cumbency was associated with a rise in endogenous creatinine clearance 
and estimated filtered sodium load. However, in the subsequent study, 
K-6, and in Subject D.C., sodium excretion increased similarly without 
significant change in creatinine clearance or filtered sodium. In all three 
experiments on these 2 subjects the estimated percentage of filtered 
sodium rejected by the tubules (sodium E/FX100) increased during 


2 Comparison of these two studies of Subject A.M. is difficult, since the initial rates 
of sodium excretion were quite different. At the time of the second study she had received 
cortisone for only five days and continued to exhibit a poor diuretic response to water 


loading. 
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recumbency. Thus in 2 of the 3 patients taking cortisone a distinct rise in 
sodium excretion was demonstrated with change to recumbency without a 
concomitant rise in estimated filtered sodium load. 


II. Venous congestion of the lower extremities 


The 1 subject in whom venous congestion of the legs was induced re- 
mained recumbent except during weighing and urine collection (Exp. K-5, 
Fig. 2). A two-hour control period after water loading was followed by 
application, to the upper thighs, of blood pressure cuffs inflated to maintain 
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Fig. 2. (Experiment K-5). Decreased renal excretion of sodium with 
venous congestion of the lower extremities. 


a pressure 5 to 10 mm. of mercury below the diastolic blood pressure for 
seventy-one minutes. Collections were continued for several hours after 
removal of the cuffs. Prior to the inflation of the cuffs there was a moder- 
ate decline in the rate of sodium excretion from 147 to 102 micro-eq. per 
minute. During venous congestion creatinine clearance initially fell and a 
further decline in sodium output took place. However, despite a return of 
creatinine clearance to its previous value during the latter half of the period 
of congestion and a subsequent rise to even higher values, the rate of 
sodium excretion continued to fall to 15 micro-eq. per minute and re- 
mained below 50 micro-eq. per minute during the last two hours. The de- 
crease in natriuresis was thus dependent upon increased tubular reabsorp- 
tion. The extreme reduction in sodium excretion was temporally related 
to venous congestion. Moreover, the magnitude of the decrease far exceeded 
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that which took place in the same subject when he was observed for a 
similar period of time without venous congestion. For example, in Exp. K-2 
the rate of sodium excretion was 145 micro-eq. per minute during the first 
forty-one minutes, 110 micro-eq. per minute during the next fifty-nine 
minutes and then remained at 89 micro-eq. per minute for eighty-eight 
minutes. 

During and after ‘‘cuffing,”’ urine flow fell from its previous levels of 10.2— 
12.1 ml. per minute to a minimum value of 4.1 ml. per minute; sub- 
sequently rising to 7.5 ml. per minute. Chloride excretion paralleled that 
of sodium, whereas urine potassium declined steadily throughout the 
study. Thus a prolonged decline in sodium excretion followed venous con- 
gestion of the thighs in the 1 patient so studied. This decline persisted long 
after the estimated filtered sodium load had returned to, or exceeded the initial 
value.® 


II. Infusion of hypotonic salt solutions 


On two or more occasions each of the 3 subjects received intravenously 
over a two-hour period 2 liters of a solution containing approximately 115 
milli-eq. of sodium, 90 milli-eq. of chloride and 25 milli-eq. of bicarbonate 
per liter. The breakfast eaten on the morning of these studies contained 
no more than 10 milli-eq. of sodium, regardless of the preceding dietary 
regimen. The patients were recumbent throughout the procedure and a 
water load was maintained as described here and in a previous publica- 
tion (14). The experimental data are given in Table 4. 

Subject C. K. was studied twice during his initial period of cortisone 
therapy, again after cortisone had been discontinued for thirty days, and 
finally after cortisone had been resumed for seven days. On all four occa- 
sions a rise in sodium excretion took place during or after the infusion. The 


’ A similar observation has been kindly communicated to us by Dr. Franklin H. Ep- 
stein, who studied a 54-year-old bilaterally adrenalectomized and orchiectomized man 
maintained on 50 mg. of cortisone intramuscularly and 3-5 mg. of DCA intramuscularly 
daily. During thirty minutes prior to venous congestion of the thighs, urine sodium excre- 
tion averaged 364 micro-eq./min. and inulin clearance 123 ml./min. During the second 
quarter hour of venous congestion the minimum value for inulin clearance observed, 87 
ml./min., was associated with sodium excretion at a rate of 179 micro-eq./min. During 
the last half hour of “cuffing,” inulin clearance rose’to 100-104 ml./min. while sodium 
excretion continued to fall to 141 and 103 micro-eq./min. Thus, during the ‘‘cuffing 
period” a return of inulin clearance toward control values was associated with a con- 
tinued fall in natriuresis. Moreover, the sodium excretion rate during the first forty-six 
minutes after releasing the cuffs averaged 165 micro-eq./min. and was associated with an 
inulin clearance of 110 ml./min; whereas during the first quarter hour of cuffing an al- 
most identical inulin clearance (112 ml./min.) was associated with sodium excretion at 
the rate of 310 micro-eq./min. ; 
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increments in natriuresis were of large magnitude, equal to or greater than 
those observed in 2 normal subjects who received infusions of the same 
volume (14). As in normal individuals chloride excretion increased, but 
less strikingly than sodium, and changes in potassium output were vari- 
able. Serum sodium concentration did not increase in any of these studies. 
In the two experiments carried out during the first course of cortisone 
(K-3, 4), renal clearance of creatinine remained essentially constant ; where- 
as, when cortisone had been omitted, a significant increase in this clearance 
occurred after the infusion. Hence, the augmented rate of sodium excretion 
after infusion was associated with an increase in the estimated filtered 
sodium load in Experiment K-7, but not in the two preceding studies. An 
* equivocal rise in creatinine clearance took place in Experiment K-8, in 
which the increase in natriuresis was the largest observed in this group of 
studies. Although in all four experiments the increased excretion of sodium 
represented an increase in E/F fraction, only when cortisone was being 
taken did E/F rise without augmentation of the filtration rate. 

Subject D. C., prior to the institution of cortisone therapy, maintained a 
low urine flow after water loading and also after the hypotonic infusion 
was given. The urinary concentration of sodium and its excretion rate 
declined slowly during the experiment, despite an increase in creatinine 
clearance following the infusion (Exp. C-1, Table 4; Fig. 3). When a solu- 
tion of the same volume and composition was infused after three weeks of 
cortisone therapy there was a marked increase in sodium excretion with- 
out a change in creatinine clearance or estimated filtered sodium load 
(Exp. C-2, Table 4; Fig. 3). 

In the third patient a small rise in sodium excretion, together with a 
distinct increase in urinary sodium concentration followed infusion prior to 
cortisone therapy. There was a concomitant elevation of creatinine clear- 
ance. After eight days of cortisone therapy a modest rise in sodium excre- 
tion followed the infusion, without significant change in creatinine clear- 
ance (Exps. M-1 and M-4, Table 4). 

Thus in all 3 subjects a hypotonic infusion containing approximately 115 
milli-eq. of sodium, 90 milli-eq. of chloride and 25 milli-eq. of bicarbonate per 
liter evoked a natriuretic response. This response took place without an in- 
crease in estimated filtered sodium load, only when cortisone was being given. 


IV. Diurnal renal excretory rhythm 


Subject C. K. remained in bed over a period of eighty-four hours, during 
which he took identical meals every six hours. Each meal consisted of 240 
ml. of milk, one cheese sandwich and one egg sandwich made up from single 
lots of salt-poor bread, salt-poor butter, cheddar cheese, eggs and mayon- 
naise. The sandwiches were all prepared in advance at one time, stored in a 
food freezer and thawed as required prior to each meal. At regular inter- 








1468 ROSENBAUM, PAPPER AND ASHLEY Volume 15 


vals between these feedings the patient took additional fluids consisting of 
water and physiologic salt solution, so that every six hours he ingested a 
total of 56 milli-eq. of sodium, 16 milli-eq. of potassium and 750 ml. of 
water. After the patient had undergone a 24-hour period of adjustment to 
the regimen, complete urine collections were made during each six-hour 
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Fig. 3. Renal sodium excretion with infusion of hypotonic salt solutions. Endogenous 
creatinine clearance for each period superimposed on graph. Uppermost graph—normal 
subject previously reported (14). Second graph—Experiment C-1. Third graph—Ex- 
periment C-2. Fourth graph—Experiment K-4. 





period for the last sixty hours of the study. Blood samples were taken at 
the beginning and end of each collection period for creatinine determina- 
tions. 

A normal diurnal rhythm of the renal excretion of sodium, potassium, 
chloride and water was demonstrated (Exp. K-1, Fig. 4). On the first two 
nights of observation endogenous creatinine clearance was lower than by 
day, but on the third night its magnitude rose to 120 ml. per minute. 
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Although sodium excretion was higher on this night than on the previous 
two, it was far lower than during the first daytime period when creatinine 
clearance was identical. Moreover it remained below that of the second 
and third daytime periods during which creatinine clearances were 115 and 
105 ml. per minute. 

Hence, not only were the diurnal rhythms of water and electrolyte excretion 
of normal pattern, but the rhythm appeared to be independent of change in 
creatinine clearance, as in normal subjects (15, 16). 
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Fig. 4. (Experiment K-1.) Diurnal excretory pattern when identical food and fluid 
were taken every six hours with continuous recumbency. Black columns—6 p.m. to 6 
A.M. Open columns—6 a.m. to 6 p.m. (third set of open columns—6 a.m. to 12 noon). 
Sodium and potassium excretion in wEq./min. Urine flow and creatinine clearance in 
ml./min. 


DISCUSSION 


The 2 patients who were studied after receiving cortisone replacement 
therapy for three weeks or longer exhibited appropriate responses to 
stimuli which characteristically induce acute change in renal sodium excre- 
tion in normal individuals. The third patient exhibited a modest natriure- 
tic response to infusion of a hypotonic solution of sodium salts after only 
eight days of cortisone therapy. She manifested no rise in sodium excretion 
on changing from the seated to the recumbent posture after five days of 
therapy.‘ It is most unlikely that the observed changes in sodium excretion 
were mediated by endogenous adrenal hormone production. In all 3 pa- 
tients the diagnosis of Addison’s disease was based upon clear-cut clinical 
and laboratory evidence. It may be assumed that if any endogenous 
hormone were produced it would be an insignificant addition to the constant 
exogenous supply. Moreover the exogenous hormone would tend to sup- 
press the activity of any remnants of adrenal cortex. 





4 We have observed several normal subjects who fail to exhibit a natriuretic response 
to postural change of this variety. 
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There is good evidence that changes in excretion or clearance of crea- 
tinine reflect changes in glomerular filtration rate, not only in normal sub- 
jects (17) but also in patients with Addison’s disease. Marshall and Davis 
in 1916 demonstrated that adrenalectomized cats excreted creatinine loads 
very slowly (18). Margitay-Becht and Géméri originally postulated 
lowering of filtration rate in patients with Addison’s disease, on the basis 
of measurement of exogenous creatinine clearance (19). The validity of 
their inference was subsequently established by Talbott et al. (20) and 
Sanderson (21), who measured inulin clearance, and also by Waterhouse 
and Keutmann (22) using mannitol clearances. Burston and Garrod (23) 
found a close correlation between the rise in endogenous creatinine out- 
put over short periods and inulin clearance in patients with panhypopitui- 
tarism given cortisone. They observed similar rapid increments in crea- 
tinine excretion in patients with Addison’s disease who took large single 
doses of cortisone. The changes in creatinine clearance noted in Subject 
D.C. of the present study probably reflect the gradual rise in filtration rate 
which might well be expected to take place in patients with Addison’s 
disease following the institution of cortisone therapy in small doses. Eight 
days prior to the initiation of cortisone therapy, creatinine clearance 
ranged from 71 to 95 ml. per minute during five periods. After twenty-one 
days of therapy the range in seven periods was 91 to 109 ml. per minute. 
One week later the range was 109 to 122 ml. per minute. On the other 
hand, no increase in creatinine clearance was observed in Subject A.M., 
perhaps because studies were continued for only eight days after she was 
started on small doses of cortisone. 

On the basis of the evidence summarized in‘the preceding paragraph it 
seems justifiable to infer that changes in filtration rate would be reflected 
by changes in endogenous creatinine clearance, even though the studies 
of Burnett (24) demonstrated small differences between inulin and crea- 
tinine clearance in subjects receiving large doses of cortisone. In the present 
study the acute changes observed in sodium excretion usually occurred 
without parallel changes in creatinine clearance, and consequently are not 
ascribable to altered filtration. It is noteworthy that the preponderance 
of evidence supports the view that in normal subjects alterations in 
sodium excretion induced by stimuli such as change in posture, venous con- 
gestion, or expansion of extracellular volume do not require change in 
filtered sodium load (25). Furthermore it appears unlikely that the diurnal 
rhythm of sodium excretion is dependent on altered filtration (15, 16). It 
would be surprising if patients with Addison’s disease responded to a 
variety of stimuli by changing renal excretion of sodium in a normal way, 
but by a mechanism not operative in the normal. The studies of Burnett 
et al. (26) concerning the response of a patient with Addison’s disease to 
progressive increments in oral salt intake support the view that appropriate 
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renal adjustments can take place without changes in hormonal supply and 
that the renal mechanism is not dependent on change in glomerular filtra- 
tion as measured by inulin clearance. 

The capacity of the patients with Addison’s disease to regulate sodium 
excretion in an apparently normal manner while receiving DCA plus corti- 
sone may be contrasted with the decreased ability of the untreated patient 
to conserve sodium or to deliver large salt loads rapidly (24, 27, 28), and 
with the tendency of patients treated with DCA alone to retain excessive 
amounts of salt when intake is high (29). The overall impairment of renal 
function characteristic of patients with Addison’s disease and only 
partially corrected by therapy with DCA and salt may be an important 
factor. Cortisone appears to correct these abnormalities, at least in pri- 
mary adrenal insufficiency. 

The demands of proper clinical management limited the comparisons we 
could make in patients before and after the initiation of cortisone therapy. 
‘However, it seems clear that one patient (D.C.) manifested no increase in 
sodium excretion when infused with sodium salts in hypotonic solution 
while receiving DCA alone, but behaved normally when the procedure was 
repeated after cortisone therapy. In another patient (C.K.) withdrawal of 
cortisone for four weeks after it had been given for more than eight months 
did not abolish his natriuretic response to the hypotonic infusion, but on 
this occasion there was a rise in creatinine clearance, not observed when 
cortisone was being given. Moreover, at this time he also continued to exhibit 
a brisk diuretic response to ingested water—a response rarely observed in 
patients with Addison’s disease except during cortisone therapy. That the 
influence of cortisone upon the kidney may persist for some time after 
its administration is discontinued is suggested by observations concerning 
its effects upon the diurnal excretory rhythm (16, 26). Hence the appro- 
priate natriuretic response observed in this subject after cortisone had 
been withdrawn may have been related to change in filtration rate or to 
preservation of renal tubular responsiveness consequent to antecedent cor- 
tisone administration. 

Because they found that the hypernatremia induced in rats by DCA was 
diminished by concurrent administration of adrenocortical extract or 
corticotropin, Woodbury and co-workers proposed that the 11-oxygenated 
steroids might act to ‘“‘normalize”’ serum sodium concentration (30). The 
authors suggested that these steroids “ .. . initiate processes which tend 
to correct either an excess or deficiency of sodium.’”’ Inasmuch as their 
DCA-treated animals had adrenal atrophy, the observations are also 
consistent with the alternative hypothesis that deficiency of 11-oxy- 
steroids impairs processes or mechanisms which in normal animals tend to 
correct an excess or deficiency of sodium. A similar interpretation can be 
placed upon the observations of Thorn (31, 32), who noted that patients with 
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Addison’s disease maintained on DCA might manifest a moderate diuresis 
of sodium and water when cortisone.therapy was begun.’ An attempt was 
made to explain this “paradoxical” effect of cortisone by postulating com- 
petition at the renal tubule cell between the weakly salt-retaining cortisone 
and the strongly salt-retaining DCA. It would now seem more reasonable 
to suppose that cortisone restores the ability of such patients to deliver 
slight excesses of sodium and water which may be clinically inapparent. 
These formulations are in keeping with the broad concept of the permissive 
action of adrenocortical hormones, so clearly formulated and developed 
by Ingle (9, 10). 

Our observations do not argue against the hypothesis that cortical 
hormones, particularly aldosterone, may not be the essential mediators of 
renal salt conservation in various circumstances. For example, increased 
amounts of salt-retaining steroids have been found in the urine of edema- 
tous patients by various investigators and recently it has been reported 
that normal subjects rendered salt-deficient excrete increased amounts of 
material resembling “‘electrocortin” (7, 8). It may be, as suggested by the 
experiments of Davis and Howell, that pronounced, continued inhibition 
of sodium excretion requires increased salt-retaining adrenocortical hor- 
mone activity (33). However, our study may not apply to the mechanisms 
of salt retention in edematous states or salt depletion. All subjects had 
normal serum levels of sodium when studied and none was dehydrated or 
edematous while receiving cortisone. In the absence of such circumstances, 
acute changes in sodium excretion of considerable magnitude appeared to 
be independent of changes in adrenocortical hormone level, although corti- 
sone appeared to maintain the integrity of the regulatory mechanisms 
involved. 


SUMMARY AND CONCLUSIONS 


The response to stimuli which evoke changes in renal sodium excretion 
in normal subjects was studied in 3 patients with Addison’s disease while 
they received cortisone and DCA. 

In 2 patients renal sodium excretion varied with change in posture, but 
in the third, who had received cortisone for only five days, no definite 
response was evident. 

The 1 patient who was tested exhibited a decline in natriuresis during 
and after venous congestion of the thighs. 

In all 3 patients increased sodium excretion followed infusion of a hypo- 
tonic solution of sodium salts. 


* One of our patients (D.C.) had minimal pretibial edema while taking 6 mg. of DCA 
daily with salt ad libitum. During the first eight days after cortisone was added to his 
regimen he lost 2.3 kilos and the edema disappeared. 
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A normal diurnal excretory rhythm for water and electrolyte was demon- 
strated in the 1 patient so studied. 
Changes in sodium excretion were related to alterations in tubular re- 
absorption rather than in filtered sodium load. 
‘ Although cortisone appeared to maintain the integrity of the regulatory 
mechanisms for sodium excretion in these patients, the changes in sodium 
excretion were presumably independent of change in hormone activity. 
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EFFECT OF INTRAVENOUS INJECTION OF 
FRUCTOSE, WITH AND WITHOUT ACTH 
ADMINISTRATION, ON THE LEVEL OF 

BLOOD GLUCOSE* 


R. F. TAGNON, M.D. ann 8S. DEVREUX, Pu.D. 


Laboratory of Experimental Medicine and Department of Internal Medicine, 
University of Brussels, Brussels, Belgium 


T IS well known that intravenously administered fructose disappears 

from the blood faster than glucose in normal subjects. Moreover, 
diabetic patients are able to utilize fructose better than glucose without 
insulin (1-7) It is also known that the metabolism of glucose is inhibited 
by adrenocortical stimulation, the result of which is an inhibition of 
insulin which stops the synthesis of hexose-phosphate through the hexo- 
kinase reaction (8). These observations suggest the hypothesis that the 
metabolism of fructose, which does not need insulin, it not inhibited by 
adrenocortical stimulation. On the other hand, if fructose is transformed 


into glucose in the organism, adrenocortical stimulation might bring about 
a hyperglycemia after fructose injection, because of the anti-insulin effect 
of this stimulation. The experiments reported here were carried out to 
test these two hypotheses. 


MATERIAL AND METHODS 


A 10 per cent solution of fructose in normal saline was injected intravenously during 
a period of sixty minutes into 13 subjects—10 normal and 3 diabetic. The total amount 
of fructose administered varied from 0.9 Gm. to 1.2 Gm. per Kg. of body weight. 

The subjects were in the postabsorbtive phase and kept at bed rest during the whole 
experimental period. 

The normal subjects were people well along in the convalescent period of benign in- 
fectious disease, or were hospitalized for social reasons. They presented no evidence of 
disease by ordinary physical and laboratory examinations. In the 3 diabetics the disease 
was of the usual adult type. They all had consistently elevated fasting blood sugar levels 
and their glucose tolerance curves were of the diabetic type. These patients were not 
treated before, nor otherwise during the experimental period, and were not receiving in- 
sulin. 

Blood fructose and glucose levels were determined on venous blood before the infusion 
of fructose solution and at 30, 60, 120 and 180 minutes after the beginning of the infusion. 





* This study was aided by grants from the Josiah Macy Foundation, New York, and 
of the Fond Nat. Recherche Scientifique, Brussels. 
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Urine samples were collected by complete voluntary voiding before and at the end of 
the infusion, as well as 120 minutes after the end of the infusion. The amount of fructose 
and glucose was measured in each sample. 

In all 13 subjects, the infusion was repeated twenty-four hours later. Previous to the 
second infusion, a total amount of 50 units of ACTH! was given to each subject in 5 sepa- 
rate intramuscular injections of 10 units each, at four-hour intervals, the last injection 
being given at 6 a.m. The infusion of fructose was then started at 9 a.m. 

Total reducing sugar was determined in blood and urine samples by Shaffer-Hart- 
man’s method (9). Fructose was measured by Roe’s method (10). The amount of glucose 
was obtained by substracting the levulose value from that for the total reducing sugar. 

In addition to the 13 subjects, a group of 3 additional normal subjects was used in 
control experiments in which intravenous injections of physiologic saline without fructose 
were given. The effects on blood glucose and fructose levels were studied. 


RESULTS 
Blood levels 
I. Normal subjects (Table 1) 


a. Without ACTH. When fructose was administered to 10 normal sub- 
jects, the highest average blood fructose level for the group was 68 mg. 
per 100 cc. and this was reached half an hour after the injection. The 
average blood level returned to zero after three hours. Individual blood 
levels after half an hour varied from a low of 37 to a high of 104 mg. per 
100 ce. 

At the same time the blood glucose level, on the average, rose from 97 
mg. per 100 cc. before the infusion of fructose to 102 mg. half an hour, and 
101 mg. one hour after the infusion. In individual cases, the highest 
elevation was 20 mg. (Subject No. 4.) In several subjects there was almost 
no variation of the blood glucose level after the infusion of fructose (Nos. 1, 
2, 3, 7 and 10). 

b. With ACTH. When the fructose infusion was repeated on the same 
subjects following the administration of ACTH, the levels of blood fructose 
did not differ to any significant extent from those observed when no 
ACTH was given. However, the average glucose level, under these condi- 
tions, rose from a control value of 117 mg. per 100 cc. of blood to a high 
of 144 mg. one hour after the infusion. In individual patients, the greatest 
elevation of the blood glucose level following ACTH and the infusion of 
fructose was 51 mg. (Subject No. 9, one-hour sample) and there was an 
increase of more than 15 mg. in 7 out of 10 subjects (Nos. 3, 4, 5, 6, 7, 9 
and 10). 

Statistical analysis of the blood glucose levels observed after the infusion 
of fructose preceded by the administration of ACTH, when compared to 


‘ Cortrophin, Organon. The response to this preparation was controlled in normal 
subjects and in diabetics by eosinophil courts and 17-ketosteroid measurements (11). 
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the corresponding values observed without ACTH administration, revealed 
a high degree of significance of the results: 


t=3,512* 


II. Diabetics (Table 2) 

The average value for fructose blood levels after the infusion of fructose 
did not differ significantly, regardless of ACTH administration, and did 
not differ from the average values obtained in normal subjects. 

In the diabetic group, there was an average elevation of the blood glucose 
level of 57 mg. without ACTH, as compared to 63 mg. when ACTH was 
given. The difference was not significant. 


III. Control experiments (Table 3) 


Control experiments, using an infusion of physiologic sodium chloride in 
3 normal individuals, failed to reveal any effect on the blood glucose levels. 


TABLE 3. BLOOD GLUCOSE LEVELS (MG./100 cc.) DURING CONTROL EXPERIMENTS WITH 
ACTH AND PHYSIOLOGIC SALINE IN NORMAL SUBJECTS 



























































Without ACTH | After ACTH 
Subjects Con- | | 1 Ga + | 
seo) | Fhe | dh. | 2h. | Sh. ge | Fb | th. | 2h. | 3h. 
1 108 | 99 | 91 | 93 | 102 || 115 | 109 | 105 | 118 | — 
si | s1 | s2 | 83 | 82 || 102 | 102] 98 | 98 | 99 
3 ss | 78 | 88 | 85 | 841} 100 | 98 | 102 | 106 | 101 
Average | 92 | 86 | 87 | 87 | 89 || 106 | 108 | toe | 107 | — 




















Urinary excretion 


The urinary excretion of fructose in all individuals was below 5 per cent 
of the total amount injected and did not vary after administration of 
ACTH in normal subjects or in the diabetics. 


DISCUSSION 


The data show that intravenously administered fructose is rapidly re- 
moved from the blood in normal subjects and in diabetics. This is in agree- 
ment with previous reports. 

In normal subjects and diabetics, the fructose level did not appear to be 
higher after one hour than after half an hour, which shows that with- 
drawal of fructose from the blood proceeded at the same rate as that of 
administration. 

In general, there was little or no elevation of the blood glucose levels 
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after the administration of fructose. This is contrary to the observations of 
Weinstein and Roe (7), who concluded that normally a large portion of 
the fructose is converted into glucose. On the other hand, our data demon- 
strate a marked rise of the blood glucose level after injection of fructose 
into the 3 diabetic patients, even without ACTH administration. This is 
in agreement with the results published by Miller et al. (4). 

As far as the effect of ACTH is concerned, our data show little or no ef- 
fect from the adrenal stimulation on the blood fructose levels, in diabetics 
as well as normal subjects. After such adrenal stimulation, however, the 
injection of fructose resulted in statistically significant elevation of blood 
glucose levels in the normal subjects. 

The hyperglycemia following fructose administration in diabetics was 
apparently unchanged after the administration of ACTH. 

The mechanism of the hyperglycemia induced by fructose injection into 
normal subjects after ACTH administration is not explained by our data. 
Since, according to Slein et al. (12) and Stewart and Thompson (13), fruc- 
tose can be converted into glucose in the liver and kidney, it would appear 
from our data that this conversion is enhanced when the adrenal cortex is 
stimulated. An alternative explanation of the hyperglycemia described 
here could be found in the anti-insulin activity of ACTH: the glucose 
normally formed from the injected fructose would induce a hyperglycemia 
only in those subjects receiving ACTH, because of the specific anti-insulin 
activity resulting from the adrenal stimulation. If this last explanation be 
correct, the administration of ACTH prior to the injection of fructose 
could be considered as a way of demonstrating glucose production from 
fructose in the body. The role of endogenous insulin in masking the hyper- 
glycemia after fructose injection into normal subjects without ACTH, 
appears to receive confirmation from the observed hyperglycemia in our 
diabetics after such injection, even without ACTH: diabetics cannot 
respond to an increased demand for insulin as do normal subjects. 

The observations reported here have a practical consequence. In condi- 
tions of stress, as following surgical operations, acute medical diseases 
and particularly diabetic coma (states accompanied by adrenal stim- 
ulation), large amounts of glucose may appear in blood after the adminis- 
tration of fructose. This will not be suspected if glucose determinations are 
not carried out after such administration. The rapid disappearance of 
fructose from the blood, under these conditions, gives no indication of 
the status of the total blood sugar level. 


SUMMARY 


1. In normal subjects intravenous injection of fructose did not induce 
an elevation of the blood glucose level. However, hyperglycemia was 
regularly induced when ACTH was given prior to fructose. 
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2. The rate of removal of fructose from the blood was not affected by 


prior administration of fructose. 
3. In diabetics fructose was normally removed from the blood, regard- 


less of the administration of ACTH. 

4, Elevation of the blood glucose level resulted from the administration 
of fructose with or without ACTH. 

5. It is concluded that the hyperglycemia following administration of 
ACTH to normal subjects receiving fructose indicates the conversion of 
fructose into glucose in the body. 

6. The importance is emphasized of measuring the blood glucose level 
of patients who are in conditions of stress and receiving fructose intrave- 
nously. : 
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THE METABOLISM OF IODINE IN 
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ITTLE attention has been paid to the penetration of thyroid hormone 
into cerebrospinal fluid (CSF), although the marked effect of thyroid 
hormone on the growth, development and function of the central nervous 
system is well documented. Congenital absence of thyroid hormone may 
result in the permanently impaired intellect of cretinism. Even adult 
myxedema: results in marked dulling of mental activity, personality 
changes and occasionally frank psychosis (1). Conversely, overabundance 
of thyroid hormone, as in Graves’ disease, results in mental agitation and 
occasionally manic or toxic psychosis (2, 3). 

In myxedema, cerebral blood flow is decreased and cerebral vascular 
resistance is increased (4, 5). Whether there is a decrease in cerebral 
oxygen and glucose consumption is in dispute (4, 5). Myxedema causes 
characteristic changes in the electroencephalogram, consisting of a low 
voltage, slow frequency, absence of alpha waves, and absence of reaction 
to light stimulus (5). 

In hyperthyroidism, cerebral oxygen and glucose consumption are un- 
altered (4, 6, 7). Increased cerebral blood flow and decreased cerebral 
vascular resistance have been reported (4, 6), but not by all workers (7). 
Abnormalities in the electroencephalogram in hyperthyroidism have been 
demonstrated (8). 

The iodine content of CSF has received relatively slight attention. 
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This article will be included in the bound volume of the 1955 ‘Transactions of the 
American Goiter Association” published by Charles C Thomas, Publisher, which will be 
available early in 1956. 
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yon Memorial Cancer Fund. 

t American Cancer Society Fellow. 

§ Present address: National Institute of Arthritis and Metabolic Diseases, National 
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Gildea and Man (9) found an average CSF total iodine concentration of 
0.2 y per 100 ml. in 6 normal human patients. In 8 other patients, after the 
ingestion of Lugol’s solution, when the total iodine of serum was increased 
to more than 100 7 per 100 ml., only a 1 to 6 per cent rise occurred in CSF. 

Greenberg and associates (10) studied in dogs the passage of radioiodide 
and other ions from the serum into CSF. The order of permeability into 
CSF of the various halides was found to correspond inversely to the order 
of their ionic diameters, (Cl- > Br- >I-). Iodide concentration in cisternal 
CSF achieved a constant level in one to two hours. When at apparent 
equilibrium with serum iodide, CSF iodide showed a concentration of only 
12 per cent of the serum value. 

The concentration of thyroxine and triiodothyronine in brain tissue has 
been found by several workers to be‘extremely low compared to the con- 
centrations in most of the other body tissues (11, 12, 13). The problem of 
thyroid hormone in brain tissue is, however, quite distinct from that in 
CSF, and will not be considered here in detail. 

No reports are available concerning the identification of thyroid hor- 
mone or other organic iodine compounds in CSF. The purpose of the 
present study is to measure the concentration in CSF of inorganic iodide 
and of any organic iodine-containing compounds that may be present. 


METHODS 


Samples of radioactive CSF and blood were obtained from patients at the Memorial 
Center who had received radioiodine (I'*') for the treatment of thyroid carcinoma, hyper- 
thyroidism, or heart disease. The patients with thyroid cancer received doses in the 
range of 50 to 300 millicuries. Those with hyperthyroidism or heart disease received 20 to 
30 millicuries. Clinical data on these patients are given in Table 1. Spinal fluid (10-25 
ml.) was withdrawn by lumbar puncture. Serum protein-bound iodine (PBI) deter- 
minations were made by a modification of the method of Barker (14, 15). 

In 5 patients the metabolism of inorganic iodide was studied. Samples of serum and 
CSF in this group were withdrawn within the first eight hours after administration of the 
isotope. 

In 6 other patients, blood and CSF samples were withdrawn forty-eight hours after 
administration of the isotope, for the study of organic iodine compounds. In general, the 
patients who received the larger doses of radioiodine were included in the latter group, 
since the techniques for organic analysis demanded somewhat higher levels of radio- 
activity. R 

Two patients with mammary carcinoma who were clinically euthyroid received tracer 
doses of radioactive l-thyroxine intravenously. Samples of blood and CSF were with- 
drawn at forty-eight hours. 

To determine at any time the ratio of total radioactivity in CSF compared to that in 
serum, an aliquot (1-3 ml.) of CSF was counted in a well-type scintillation counter 
against an equal volume of a 1:50 or 1:100 dilution of the serum. 

To determine the fraction of radioactivity in CSF which was dialyzable, a measured 
sample (3-5 ml.) of a 1:10 dilution of the fluid was dialyzed by the method described 
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subsequently for the concentration of CSF. The loss of radioactivity from the samples 
was evaluated by measuring them in a scintillation counter, using as standards, identical 
but undialyzed volumes of the same solution. 

For the analysis of organic compounds, CSF was concentrated 50- to 100-fold. From 
8 to 20 cc. of CSF was dialyzed in Visking tubing for twenty-four hours at 4° C. against 
two 3-liter volumes of a potassium phosphate buffer, 0.001 M, pH 6.6. The dialyzed 
fluid was lyophilized and the resulting white powder dissolved in 0.1 or 0.2 ml. of dis- 
tilled water. ; 

The concentrated CSF was analyzed by paper chromatography and electrophoresis. 
Ascending one-dimensional chromatography was conducted on Whatman No. 1 filter 
paper in two butanol solvent systems, one acid, and one ammoniacal, as previously de- 
scribed (16). A third system consisted of collidine: water, 100:35.5, in an atmosphere of 
concentrated ammonium hydroxide. Stable amino-acid carriers were streaked at the 
origin of the chromatograms and 0.Gi—6.02 ml. of concentrated CSF was then applied. 
In a few instances unconcentrated CSF was chromatographed by delivering 0.25-1.00 
ml. of the fluid to the paper by multiple successive applications of untreated CSF. The 
chromatograms were run overnight, dried, and sprayed with Ninhydrin for localization 
of the stable carriers. Radioactivity on the strips was measured with a thin mica-window 
Geiger-Mueller tube and a continuously recording counting rate meter. It has previously 
been shown that a direct proportionality exists between the area under each peak of 
radioactivity and the amount of radioactivity in that area of the strip. 

Zone electrophoretic analysis of concentrated CSF was conducted on Whatman No. 3 
paper strips in barbital buffer at pH 8.6 for twenty-four hours at 100 volts, as previously 
described (17). The volume of concentrated CSF delivered was about 0.02 ml., which 
contained approximately 1 milligram of protein, the equivalent of 2 ml. of untreated 
CSF. The electrophoretic strips were counted for radioactivity in the same manner as the 
chromatograms described, and the proteins were then stained with bromphenol blue (16). 


Identification and quantitation of todine components 


1. Jodide. The percentage of radioiodine as iodide in serum was estimated by planim- 
etry of iodide areas in the radioanalysis of serum chromatograms. The percentage of 
radioiodine as iodide in CSF was considered equivalent to the dialyzable radioactivity, 
assuming negligible losses of any organic iodine compounds during analysis. This estima- 
tion was confirmed by chemical iodide analysis. It was also in agreement with values for 
iodide in whole CSF, derived by applying large volumes of untreated CSF directly to 
the chromatographic strip. 

2. Thyroid hormone. The percentage of radioiodine as thyroxine and triiodothyronine 
in serum and in CSF was estimated by planimetry of areas in the radioanalysis of chro- 
matograms. 

3. Thyroglobulin and other compounds. The detection and quantitation of thyroglobu- 
lin discharged into serum from I"*!-irradiated thyroid tissue, and of other organic radio- 
iodine compounds in serum and CSF, will be discussed. 


RESULTS 


The ratio of total radioiodine concentration in serum compared to CSF 
in different patients at various times after oral administration of the iso- 
tope is indicated in Table 1. It appeared to be unrelated to the size of the 
dose administered. In the 5 patients included in the inorganic iodide 
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study (samples withdrawn within eight hours after isotope administration), 
the serum/CSF ratios lay in the range of 44/1 to 113/1. The value of 44/1 
occurred in a patient with increased intracranial pressure due to cerebral 
metastases and should be considered in that light. Serum/CSF iodide 
ratios calculated for 3 other patients at forty-eight hours after radioiodide 
administration ranged from 23.2/1 to 99.5/1. 

When organic radioiodine was present, the serum/CSF ratios fell in the 
range of 50/1 to 150/1 with few exceptions. A single much higher value 
of 400/1 was observed in Patient R.N. This case did not differ clinically 
from other cases of thyroid carcinoma. 


Organic compounds in CSF 


Thyroxine was detected in the serum and CSF of all patients in whom 
organic analyses were performed. 

_ Table 2A shows the percentage distribution of serum and CSF radio- 
iodine in inorganic iodide and various organic iodine compounds in 5 
patients. 

Thyroxine accounted for 4.5 and 17.0 per cent, respectively, of the total 
serum radioiodine at forty-eight hours in the 2 patients with thyroid 
cancer who were at that time myxedematous. A euthyroid patient (R.R.) 
had 21.4 per cent of serum radioiodine residing in thyroxine at forty-eight 
hours. The value was 81 per cent in Patient A.L. with Graves’ disease. The 
percentage of CSF radioiodine as thyroxine was in a similar range to that 
of serum. It constituted less than 20 per cent of total CSF radioiodine in 
the myxedematous thyroid cancer patients, and a higher percentage in 
the euthyroid and hyperthyroid patients studied. 

Utilizing these percentages and the serum/CSF ratios for total radio- 
iodine, the relative concentration of thyroxine in CSF as compared to 
serum was calculated: 

Assuming that the specific activity of all iodine in CSF approximately 
equals that of serum, then 


CO Ff G . A 
<n SE peng aT Mae: 


c.lUSs 5 9 


where 
C, S=concentration of stable iodine in CSF and serum, respectively, and 


C’, S’=concentration of radioactive iodine in CSF and serum, respec- 
tively. 
Since there were several radioactive compounds and the ratio of only one 
of them is desired, correction for this must be made. Where 
Tc: =the fraction of radioactivity in CSF present as thyroxine, and 
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Ts =the fraction of radioactivity in serum present as thyroxine, 
then 
C’ Tc’ PBICSF 


S’ Ts PBI ser 


, 


C’ To 
PBI-CSF = —-—- PBI ser. 
S’ Ts: 


With knowledge of the serum PBI level, a value for PBI in CSF can then 
be obtained. The results are indicated in Table 2A, final column.The values 
ranged from 0.0036 y per 100 ml. in a patient with myxedema to 0.122 y 
per 100 ml. in a euthyroid patient. 

In a patient who received intravenous thyroxine and i in whose serum 
and CSF nearly all radioactivity at forty-eight hours was still present in 
thyroxine, the PBI concentration in CSF was 0.0674 y per 100 ml. (Table 
2A). 

Thyroxine-protein association in CSF. Contrary to reports of other 
workers (18), the patients with myxedema in this study showed no eleva- 
tion of the CSF protein (Table 1). 

The proteins of concentrated CSF, separated by zone electrophoresis 
in this and numerous other studies (19, 20, 21) provide a pattern similar 
to that of the serum proteins. A well-defined albumin and the various 
globulins are present in proportions more or less like those in serum. A 
consistent finding in this study was the presence of a small component 
with mobility faster than albumin, which has been reported by numerous 
workers (19-22). 

The binding of CSF thyroxine by CSF protein is demonstrated in 
Figure 1. The upper portion shows a butanol-dioxane-ammonia chromato- 
gram of CSF from a patient with Graves’ disease, indicating that all the 
radioactivity in the dialyzed CSF is present as thyroxine. In the electro- 
phoretic separation of this same CSF (Fig. 1, bottom) the thyroxine is 
separated into two peaks, one corresponding to the albumin component in 
the CSF protein, the other to an alpha-globulin. This pattern of thyroxine 
distribution, resembling qualitatively the binding of thyroxine by the pro- 
teins in serum (23), was seen also in the CSF of Patient R.R. (euthyroid), 
where thyroxine was similarly the sole organic iodine compound; but in the 
2 patients who received intravenous radiothyroxine, the electrophoretic 
separation of the radioactivity differed from this example. The serum 
in these patients exhibited an entirely normal electrophoretic pattern for 
thyroxine, but in the CSF the radioactivity was bound by virtually all 
of the CSF proteins (Patient B.C., Fig. 2). 
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Fig. 1. Paper chromatography and electrophoresis of radioiodine in dialyzed CSF 
from Patient A.L. (Graves’ disease), who received 20 millicuries of I'**. Recordings of 
radioactivity are mounted beneath the paper strips. 


Tritodothyronine was noted in small amounts in the serum and/or CSF 
of 4 of the 6 patients in whom organic analyses were performed 

Thyroglobulin, discharged from I*!-irradiated thyroid tissue, was de- 
tected as radioactivity which remained at the origin in all the chromato- 
graphic systems, and which in zone electrophoresis had a mobility between 
the alpha-1 and alpha-2 globulins of serum. Radioactivity fulfilling these 
criteria was detected in the serum of all patients who received doses of 
radioiodine of 50 millicuries or more. Its presence in CSF could not be 
demonstrated. 

An iodinated compound (X), previously detected in the serum of some 
patients with thyroid carcinoma (24, 25), was noted in the serum of all 
the patients with that diagnosis included in this study. Like thyroglobulin, 
this substance remains at the origin in paper chromatography, but it has 
an electrophoretic mobility corresponding to that of serum albumin. This 
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Fic. 2. Paper electrophoresis at pH 8.6 of serum and dialyzed CSF from 
Patient B.C. (euthyroid), who received intravenous radiothyroxine. 


compound was also present in the CSF of these patients. Indeed it could 
be detected in concentrated CSF in most cases more easily than in the 
serum, where its concentration relative to thyroglobulin was often small 
(R.N. and L.L., Table 2A). In CSF, however, thyroglobulin was evidently 
not present, and virtually all of the radioactivity remaining at the origin 
in chromatography could be accounted for in the CSF albumin fraction 
by electrophoresis, and was thus attributable to this thyroid cancer com- 
pound. 

An additional unknown substance was detected in the concentrated CSF 
of thyroid cancer patients who received radioiodine doses greater than 100 
millicuries. It was not noted in the serum of these patients. This compound 
had an Rf in butanol-dioxane-ammonia chromatograms of 0.08 to 0.09, 
which is like that of mono- and diiodotyrosine. In collidine-water the Rf 
was 0.53, just in advance of mono-iodotyrosine; but in butanol-acetic acid, 
the substance moved well beyond the iodinated tyrosines, and was poorly 
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separable from the broad peak of thyroxine which was also present. The 
actual Rf for this compound in butanol-acetic-acid, detected by a two- 
dimensional technique (electrophoresis and chromatography) was 0.87. 
Binding of this compound to CSF proteins, as shown by electrophoresis, is 
not certain; in the 4 patients in whom it was detected, no consistent pat- 
tern was evident, but elution of electrophoretic strips in butanol-acetic 
acid chromatography suggested that its mobility is like that of the CSF 
“pre-albumin” (Fig. 4). To characterize this CSF compound further, the 
portion of a butanol-dioxane-ammonia chromatogram (from Patient 
L.L.) which contained the unidentified radioactivity in question was cut 
out and attached as the origin of an ascending chromatogram, in a system 





BUOH- 
- DIOX-NH3 





BUOH-HAC 


| COLLID-Hp0 


BKG., 











Fig. 3. Paper chromatography in three solvent systems of dialyzed CSF from 
Patient E.G. (thyroid carcinoma), who received 125 millicuries of I'*. 
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consisting of ether, glacial acetic acid, and water; 150:30:5. All of the 
radioactivity in this chromatogram advanced to a single peak at the sol- 
vent front. 

With Patient L.L., further analyses were performed in order to define 
more conclusively certain features of the CSF organic iodine content. The 





RADIOAUTOGRAPH OF it 
ASCENDING ELUTION : 
(BUOH-HAG) FROM 
ELECTROPHORETIC STRIP 





GLOBULINS 


‘of——> BUOH-HAC 


ORIGINAL ELECTRO- 
PHORETIC STRIP (pH 8.6) 


RADIOACTIVITY IN ORIGINAL 
ELECTROPHORETIC STRIP 


: / \ 
ed. | 
4 
PHORETIC STRIP AFTER 
‘BUOH-HAC ELUTION i as. 
Fig. 4. Two-dimensional radioanalysis of dialyzed CSF from Patient L.L. (thyroid 


carcinoma), who received 200 millicuries of I"**. The electrophoretic strip was eluted in 
BuOH-HAc; the resulting chromatogram is mounted above the strip. 
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CSF of this patient exhibited four radioactive compounds by chromato- 
graphy. The patterns resembled those of Patient E.G. (Fig. 3; Table 2B). 
Thyroxine and triiodothyronine constituted 68 per cent of the organic 
radioiodine activity; compound X accounted for 13 per cent; and the 
unidentified substance (Z), 19 per cent. The electrophoretic pattern of this 
same CSF (Fig. 4, middle) showed three peaks, corresponding to pre- 
albumin, albumin, and inter-alpha globulin. The upper portion of Figure 
4 is the radioautograph of the activity which was eluted upward from the 
electrophoretic strip, when it was utilized as the origin of an ascending 
chromatogram in the butanol-acetic acid system. Radioactivity with the 
Rf of thyroxine has ascended from the alpha-globulin region; a smaller 
amount with similar Rf has ascended from the albumin component; and 
from the pre-albumin, activity has ascended to a position just beyond that 
of thyroxine. The lower portion of Figure 4 indicates the distribution of 
radioactivity which remained in the same electrophoretic strip after the 
elution. Considerable radioactivity was removed from all the components. 
(In addition, 40 per cent was lost due to radioactive decay). In the albumin 
portion, significant radioactivity remained, which presumably cor- 
responded to compound X. Nearly all of the radioactivity in the alpha- 
globulin portion was removed with the elution of thyroxine. If radio- 
activity had remained in this position, it would correspond to thyro- 
globulin, which has an electrophoretic mobility like that of the thyroxine- 
binding protein. These data and similar considerations in the cases of 
E.G. and R.N. indicate that thyroglobulin is not present in CSF. 


DISCUSSION 


The presence in CSF of very low concentrations of iodine in several forms 
is confirmed in these investigations. The values reported here are generally 
lower than those reported by other workers. For example, CSF iodide 
concentration in this study averaged 1.35 per cent of the serum value 
compared to a value of 12 per cent found by Greenberg and his co-workers 
in dogs (10). Similarly, for total iodine, CSF concentrations in these pa- 
tients were 0.26 to 2.3 per cent of those in serum; whereas Gildea and Man, 
in 8 euthyroid patients, found values ranging from 1.6 to 4.5 per cent of 
the serum values. 

Because only a single CSF sample was procured from each patient it 
was impossible to construct a time curve for the entry of radioiodine or its 
various forms into CSF. In the values for the serum/CSF iodide ratio, 
there is considerable variation (Table 1, final column). The data might at 
first suggest that the CSF concentration of iodide relative to serum was 
still increasing at four hours after radioiodine administration, but this is 
controverted by the values for M.D. at eight hours (serum/CSF = 113.0), 
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and L.L. at forty-eight hours (serum/CSF =99.5). It is probable that a 
steady state for iodide is achieved within two hours after radioiodine 
administration, and that the data reflect a rather wide individual variation 
in the relative concentration of iodide in serum and CSF. The work of 
Greenberg (10) and others indicates that the relative ease of entry of the 
various halides into CSF is in the inverse order of their ionic diameters. 
It is unlikely, however, that the ready passage of iodide across the blood- 
brain barrier is prevented primarily by its larger ionic size. If it is assumed 
that larger molecules such as proteins enter CSF by transudation from 
serum (and the major spectrum of CSF protein resembles that of serum), 
then it may also be assumed that the iodide ion is not excluded from CSF 
on the basis of its size. The very low concentration of iodide in CSF sup- 
ports the argument that diffusion alone cannot account for the composition 
of CSF, but that energy is expended, either in the selective secretion of cer- 
tain substances into CSF, or in the maintenance of a concentration gradient. 

The derived values for PBI concentration in CSF (Table 2A, final 
column) were lowest in myxedema. The value for the patient with Graves’ 
disease (0.083 y per 100 ml.) was only moderately higher than that for a 
clinically euthyroid patient who received labeled thyroxine (0.067 y per 
100 ml.). It is surprising that the highest value (0.122 y per 100 ml.) 
occurred in a euthyroid patient. In general, however, comparison between 
levels of serum PBI and CSF-PBI indicates a reasonably constant relation- 
ship, and suggests that CSF levels of thyroxine are a reflection of serum 
levels. 

It is not understood why, in a euthyroid patient (R.R.) and in one who 
was hyperthyroid (A.L.), thyroxine in CSF was bound primarily by inter- 
alpha globulin (presumably the same as the thyroxine-binding protein of 
serum) and by albumin; whereas in the euthyroid patients (B.C. and 
M.W.) intravenously injected radiothyroxine was bound by virtually 
all the CSF proteins. 

The serum alpha-globulin that specifically binds thyroxine seems to be 
present in CSF. Its actual concentration in either fluid is too small to be 
estimated by present techniques. Whereas thyroxine concentration 
in CSF is 1 to 2 per cent that of serum, protein concentration in CSF is 
less than 0.5 per cent the serum value. If it can be assumed that the 
specific thyroxine-binding protein constitutes a roughly similar fraction 
of the protein in both fluids, then in CSF a given quantity of thyroxine is 
provided only one quarter as much specific protein for binding as it is in 
serum. It may be that in certain patients (e.g., B.C., and M.W.), for rea- 
sons not understood, the relative concentration of thyroxine-binding 
protein in CSF is even lower than estimated by these calculations. This 
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would result in a considerable degree of nonspecific binding, even for low 
values of CSF thyroxine. 

The data in Patient B.C. (Fig. 2) suggest that thyroxine can enter 
CSF, at least in part, independent of serum protein, since in CSF thyroxine 
exists in association with protein components that do not bind it in serum, 
including at least one (pre-albumin) which is not even present in serum. 

The results indicate that compound X can penetrate the blood-brain 
barrier, whereas thyroglobulin discharged from I'*'-irradiated thyroid 
tissue cannot. This can be understood in terms of the relative size of these 
compounds. The former substance, according to sedimentation studies in 
the ultracentrifuge (26), has a molecular weight of about 60,000, and 
could be secreted by the cells of the choroid plexus in the same way that 
serum proteins are presumably secreted. Thyroglobulin, on the other hand, 
is in a size-class (M.W. 650,000) (26, 27) much larger than that of the 
serum proteins, and may well encounter difficulty in transfer on this 
basis. . 

The new iodinated substance (Z) detected in chromatograms of CSF in 
the present study remains unidentified. Its behavior in the chromato- 
graphic systems studied does not correspond to that of the amino acids 
ordinarily found in thyroid tissue or in biologic fluids. Glucuronic-acid 
and acetic-acid derivatives of the thyroid hormone may be excluded on 
the basis of their Rf’s in certain solvent systems (28, 29), as may the 
alpha-keto forms of thyroxine and triiodothyronine (30). Thyroxamine 
has been similarly excluded. Its Rf in the butanol-acetic acid system, de- 
tected by the diazotized sulfanilamide method (31), is 0.87, which would 
be compatible with that of the unidentified substance. In the butanol- 
dioxane-ammonia system, however, the Rf of thyroxamine is 0.91, whereas 
that of the unidentified substance is 0.08-0.09. 

The origin of substance Z is not clear. It was noted in each of 4 patients, 
all with thyroid cancer, all myxedematous at the time of the treatment, 
and all treated with radioiodine doses larger than 100 millicuries. Because 
it was not detected in serum it is presumably produced within the central 
nervous system. Moreover, its absence from the serum of these patients 
suggests that it is not a characteristic product of irradiated thyroid 
cancer tissue, particularly since central nervous system metastases were 
not present. If the material is a central nervous system metabolite of 
thyroid hormone it should be detectable in the CSF of all patients, al- 
though the possibility exists that only in those who received the larger 
doses of radioiodine was the activity adequate to permit detection by the 
present methods. On the other hand, the absence of this material in the 
CSF of Patients B.C. and M.W., who received intravenous radiothyroxine, 
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militates against this likelihood. A third possibility, still unexplored, is that 
the substance is produced by the central nervous system in profound 
myxedema. 


SUMMARY 


1. Iodine compounds in cerebrospinal fluid (CSF) were studied in 11 
patients who received therapeutic doses of radioiodine, and in 2 patients 
who received tracer doses of radioactive thyroxine. 

2. CSF iodide concentration in 8 patients ranged from 0.9 to 4.3 per cent 
of serum values, with an average of 1.3 per cent. 

3. Thyroxine was detected in the CSF of all patients in whom organic 
analyses were performed. The average concentration in 5 patients was 1.1 
per cent of serum values. Calculated values for the concentration of pro- 
tein-bound iodine in CSF ranged from 0.004 microgram per 100 ml. in a 
patient with myxedema to 0.122 microgram per 100 ml. in a euthyroid sub- 
ject. In a patient who received intravenous radiothyroxine, the value was 
0.067 microgram per 100 ml. The specific alpha-globulin that binds 
thyroxine in serum seems to be present in CSF in low concentration. Small 
amounts of triiodothyronine were detected in the CSF of 3 patients. 

4. Thyroglobulin discharged from I"*!-irradiated thyroid tissue was not 
detected in the CSF of any patients. 

5. In the CSF of 4 patients with thyroid carcinoma the presence of a 
compound, (X), which is associated with certain cases of thyroid cancer, 
was demonstrated. An unidentified substance, (Z), was also detected in the 
CSF of these patients. Its behavior in three chromatographic systems 
was unlike that of the commonly observed iodinated amino acids or the 
metabolites of thyroid hormone. 
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HE results of several clinical and experimental studies using radio- 
active iodine are in agreement that corticotropin and cortisone in- 
hibit the production of thyroid hormone, although the mechanism of this 
inhibition is still in dispute (1, 2, 3). However, information concerning the 
influence of thyroid hormones on adrenocortical activity is conflicting. 
‘Evaluations of adrenocortical function in clinical hyperthyroidism, based 
on anatomic findings, have yielded contradictory reports. Marine (4) and 
LeCompte (5) reported a decrease in adrenal size in hyperthyroid patients. 
Holst (6) found adrenal hyperplasia in a few such patients, and Means 
(7) found no remarkable change in the adrenals. Measurements of urinary 
steroid excretion have shown normal or low 17-ketosteroids (8-11) and 
low formaldehydogenic steroids (12) in hyperthyroidism. Plasma 17- 
hydroxycorticosteroid levels in a few hyperthyroid patients have been in 
the normal range (13). 

In clinical myxedema the urinary excretions of 17-ketosteroids and 17- 
hydroxycorticosteroids are also frequently low (8-12, 14). 

In contrast to the clinical observations, hyperthyroidism which has been 
experimentally induced in animals by feeding thyroid powder seems to in- 
crease adrenocortical activity, as judged by several criteria. In guinea 
pigs, thyroid feeding has resulted in a 25 per cent increase in adrenal 
size (15). Rat adrenals also increase in size when thyroid is given by mouth 
(16). Deane and Greep (17) noted an increase in the zona fasciculata in 
thyroid-fed rats, and by cytochemical techniques demonstrated in this 
zone an increase in certain cytochemical staining reactions believed to be 
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indicative of steroids possessing active ketone groups. A decrease in this 
staining reaction occurs in the adrenals of hypothyroid rats. 

A decrease in adrenal size occurs in rats which have been thyroidecto- 
mized or fed thiouracil (17-20). A decreased tolerance of hypothyroid rats 
to cold has also been interpreted as an impairment of adrenal function 
(20). 

A consideration of the previous work in this field reveals that there are 
few quantitative data concerning the requirements for, or the utilization of 
adrenocortical steroids under conditions of increased or decreased thyroid 
activity. Moreover, it is apparent that a real conflict exists between the 
reported response of the adrenal cortex in clinical hyperthyroidism and the 
hyperthyroidism induced by thyroid feeding in experimental animals. 

In order te attempt to answer some of these questions, combined clinical 
and experimental studies have been carried out in patients with thyroid 
disease and in guinea pigs with induced hyperthyroidism. 


METHODS 


Infusion of hydrocortisone in patients 


Hydrocortisone in a dose of 15 mg. per square meter of body surface was administered 
intravenously in 1,000 ml. of 5 per cent glucose in water at a constant rate, over a four- 
hour period to control, hyperthyroid and myxedematous patients. The diagnoses of hy- 
perthyroidism and myxedema were well established, as judged from both clinical mani- 
festations and laboratory data. Hospitalized nonendocrine patients in good general con- 
dition served as the controls. The intravenous infusions were started at 8:00 a.m., with 
the patients in the fasting state. At the end of the infusion and before the last sample was 
drawn, they were allowed lunch. Blood samples were drawn in heparinized syringes at the 
start of the infusion, after one hour, at the end of the infusion, and two hours later. 

In most patients urine was collected quantitatively on the day prior to, and on the 
day of the hydrocortisone infusion, for measurements of urinary 17-OH teeticontencine 
by the method of Silber and Porter (21). 


Experimental hyperthyroidism in guinea pigs 

Guinea pigs were chosen for these experiments because they excrete relatively large 
amounts of free 17-hydroxycorticosteroids. Male animals weighing approximately 250 
Gm. were housed in individual metabolic cages and fed Purina Rabbit Chow ad libitum. 
Ascorbic acid was injected subcutaneously in a dosage of 10 mg. twice a week. Urine was 
collected for 24-hour periods through a coarse brass screen, in order to exclude feces and 
food particles. The urine from 3 guinea pigs collected for 24-hour periods was pooled for 
steroid analysis. The animals were weighed at frequent intervals. After a control period 
of ten days they were given a daily subcutaneous injection of 0.2 mg. of l-thyroxine for 
nine days. They were observed for an additional twelve days during recovery from the 
hyperthyroid state. 

The effect of different doses of l-thyroxine was observed in a second series of guinea 
pigs. After several control days during which they were injected with physiologic sodium 
chloride solution, they were given a daily subcutaneous injection of 0.025 mg. of I-thy- 
roxine for seven to ten days, after which the dosage was increased to 0.05 mg. In 1 
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guinea pig this dosage was subsequently increased to 0.10 mg. a day. The animals 
were weighed daily and metabolic rates were measured each morning. 

The apparatus for determining the metabolic rate is pictured in Figure 1. The animai 
was placed in a wide-mouth jar together with a container of soda lime to absorb carbon 
dioxide and moisture. The opening of the jar was closed by a tight fitting rubber cork 
with three openings. One opening was for a thermometer for recording temperature, the 
second for oxygen intake, and the third for a firm-walled tube leading to a 100-ce. buret 
inverted in a column of water for recording oxygen consumption. After placing the ani- 
mal in the jar it was flushed with oxygen for ten minutes and the oxygen inlet clamped 





Fig. 1. Apparatus for determination of metabolic rates of small laboratory animals. 


off. The volume of oxygen consumed was then measured in cubic centimeters by noting 
the rise of fluid in the buret. A constant oxygen tension was maintained in the jar by 
lowering the buret into the column of water at the same rate at which the oxygen was be- 
ing used. Oxygen consumption was measured for a five-minute period and the volume 
corrected for temperature and barometric pressure. 


Determination of 17-hydroxycorticosteroids 


Plasma 17-hydroxycorticosteroids (hereafter referred to as 17-OH-CS) were measured 
by a modification of the method of Nelson and Samuels (22). Measurements of 17-OH- 
CS in human urine were madeafter 8-glucuronidase hydrolysis and chromatography on a 
Florisil column. 

The 17-OH-CS content of guinea-pig urine was measured by the method of Silber and 
Porter (21); 6-glucuronidase hydrolysis was not used, as the guinea pig has been found to 
excrete 17-OH-CS almost exclusively in the free form (23). 


RESULTS 
Disappearance of infused hydrocortisone from the blood of patients with 
thyroid disease 
The rates of disappearance of intravenously administered hydrocortisone 
from the blood plasma of normal, hyperthyrvid and myxedematous pa- 
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Fig. 2. Disappearance of intravenously administered hydrocortisone. from 
the blood of normal, myxedematous and hyperthyroid patients. 
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Fic. 3. Urinary 17-KS, 17-OH-CS, and plasma 17-OH-CS in normal, 
hyperthyroid and myxedematous patients. 
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tients are illustrated in Figure 2. The initial plasma level of steroid for 
each group was adjusted to zero on the curves and the rise from the initial 
level was plotted to permit a comparison of the three groups. The initial 
average value in the control group was 16.5 ug. per 100 ml. (range, 10-28 
ug.); in hyperthyroidism, 19 yg. (range, 10-29 ug.); and in myxedema, 
17.6 ug. (range 11-23 yug.). These plasma 17-OH-CS values are shown in 
Figure 3. Each curve represents the average values from 8 patients. 

A comparison of these results indicates a difference in the rate of de- 
gradation of hydrocortisone in the three groups. This difference is mani- 
fested throughout the infusion period and is most evident two hours after 
the end of the infusion. The rate of hormone disappearance in the myx- 
edematous patients was slower than in the controls, whereas that in the 
hyperthyroid group was more rapid. At six hours, the actual average 
plasma level of steroid was 31.5 wg. per 100 ml. in the myxedematous 
patients, 19.5 wg. in the controls, and 11.1 yg. in the hyperthyroid group. 
“A statistical analysis of these figures revealed a P value of less than .02 
between normal and myxedematous patients. The P value between 
normal and hyperthyroid patients was less than .001, and between myxe- 
dematous and hyperthyroid patients also less than .001. A simple calcula- 
tion from these data showed that, two hours after the infusion, the myxe- 
dematous patients had over 2,000 ug. more hydrocortisone in the blood and 
extracellular fluid alone, than did the hyperthyroid patients. 


Urinary 17-OH-CS before and during i.v. hydrocortisone 


In order to learn if these changes in plasma steroid levels might be 
accounted for by differences in the rate of urinary excretion, a comparison 
was made of the 17-OH-CS excreted on the day prior to the infusion and in 
the 24-hour period in which the infusion was given (Fig. 4). Prior to the 
hydrocortisone infusion the average 24-hour urinary excretion of 17-OH- 
CS by the controls was 8.7 mg. (range, 3.9-14.8 mg.); by the hyperthyroid 
patients, 10.1 mg. (range, 4.7-16.8 mg.); and by the myxedematous pa- 
tients, 3 mg. (range, 0.37-12.10 mg.). On the day of the infusion the aver- 
age 24-hour excretion of 17-OH-CS by the controls was 14.1 mg. (range, 
6.0-15.4 mg.); by the hyperthyroid patients, 12.2 mg. (range, 5.8-24.6 
mg.); and by the myxedematous patients, 8.1 mg. (range, 5.9-12.1 mg.). 
From these data it may be seen that the hyperthyroid patients excreted a 
lesser increment of 17-OH-CS (2.1 mg.) on the day of the infusion than did 
the control patients, who excreted an increase of 5.4 mg. The more rapid 
disappearance of hydrocortisone from the plasma in hyperthyroidism 
cannot, therefore, be attributed to an increase in urinary excretion but 
must represent increased degradation. 
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Fig. 4. Comparison of urinary 17-OH-CS on the day prior 
to, and on the day of the hydrocortisone infusion. 
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Fic. 5. Effects of l-thyroxine subcutaneously on weight 
and 17-OH-CS excretion of guinea pigs. 
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17-OH-CS excretion by guinea pigs with induced hyperthyroidism 


During the control period the first group of guinea pigs excreted an aver- 
age of 150-225 ug. of 17-OH-CS per day. When /-thyroxine in a dose of 
0.2 mg. a day was administered subcutaneously, there was a decrease in 
body weight and a rapid increase in urinary 17-OH-CS to 600 ug. per day 
per guinea pig (Fig. 5). This increased adrenocortical activity persisted 
for several days after the cessation of the thyroxine. 
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Fie. 6. Effects of increasing dosages of /-thyroxine subcutaneously on the 
metabolic rate and urinary 17-OH-CS excretion of guinea pigs. 


Smaller and gradually increasing doses were administered to a second 
group of guinea pigs. In the first animal receiving 0.025 mg. of thyroxine a 
day (Fig. 6) there was a rapid rise in urinary 17-OH-CS excretion (expressed 
as micrograms of 17-OH-CS per 100 grams of body weight per day) from 
80 to 360 wg. There was an associated increase in the metabolic rate (ex- 
pressed as cubic centimeters of oxygen consumed per 100 square centi- 
meters of body surface per minute). With the increase in metabolism, the 
animal ceased to gain weight. When the thyroxine was increased to 0.05 
mg. a day, the metabolic rate again increased, the steroid output rose to 
750 yg. and the animal died after twelve days on this dose of thyroxine. 
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In a second animal (Fig. 7), the subcutaneous injection of 0.025 mg. of 
thyroxine a day resulted in a rise in steroid output which became maximal 
within forty-eight hours and preceded by six days the maximal elevation 
of the metabolic rate. Increasing the dosage of thyroxine to 0.05 mg. caused 
further increases in adrenocortical activity and in the metabolic rate, 
with death of the animal in eleven days. 
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Fig. 7. Effects of increasing dosages of I-thyroxine subcutaneously on the 
metabolic rate and urinary 17-OH-CS excretion of guinea pigs. 


In a third animal (Fig. 8), a similar rise in 17-OH-CS excretion occurred 
within one day after starting thyroxine. This rise in steroid output pre- 
ceded by three days a significant rise in the metabolic rate. Further in- 
crease in thyroxine dosage resulted in maximal increases in steroid out- 
put prior to the maximal rise in the metabolic rate for that particular 
thyroid dose. On the lower dosages of 0.025 and 0.05 mg. of thyroxine 
there was a tendency for this animal’s steroid output to return toward 
normal levels after an initial rise. The fall in urinary steroid was coincident 
with the increases in metabolic rate. This effect was also noted in a recent 
observation on another guinea pig. 

As indicated by the findings in the first guinea pig, an occasional animal 
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Fig. 8. Effects of increasing dosages of I-thyroxine subcutaneously on the 
metabolic rate and urinary 17-OH-CS excretion of guinea pigs. 


exhibited a marked adrenocortical response to thyroxine. This was at- 
tributed to individual differences in the genetically heterogeneous animals 
used in these studies. 


DISCUSSION 


The normal level of plasma 17-OH-CS which was observed in patients 
with myxedema seems inconsistent with the low urinary excretion of 17- 
OH-CS (Fig. 3). This may be due to a decreased rate of steroid degrada- 
tion, whereby the adrenal would be required to secrete less steroid to 
maintain a normal plasma level. The possibility was considered that, in 
myxedema, the normal plasma level of 17-OH-CS in the face of low urinary 
excretion might be due to an increased binding of the steroid by the plasma 
proteins. When the plasma of patients with myxedema was dialyzed 
against buffer containing hydrocortisone, the binding of the steroid proved 
to be no greater than in the plasma of euthyroid patients. 

Several mechanisms have been considered in an attempt to explain the 
lack of consistent evidence of adrenocortical hyperactivity in clinical 
hyperthyroidism compared to the increased adrenal activity noted follow- 
thyroid administration to laboratory animals. 

One such mechanism would be an altered pathway of steroid degradation. 
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Thus the recovery of less Porter-Silber reactive material in the urine of 
hyperthyroid patients receiving hydrocortisone (Fig. 4) suggests that in 
such patients there may be a more extensive degradation of the steroid 
molecule. This possibility is also supported by the observations on the 
thyrotoxic guinea pig (Fig. 8), in which the elevated urinary 17-OH-CS 
tended to return toward the normal level coincident with the rise in the 
metabolic rate. This does not appear to be a complete explanation, how- 
ever, because the excretion of 17-ketosteroids has been found to be below 
normal or low in hyperthyroidism (8-11). In the presence of evidence for 
an increased rate of removal of hydrocortisone from the blood and a normal 
rate of excretion of 17-OH-CS in the urine, a low level of plasma 17-OH-CS 
would be expected. The leveis actually observed, however, were essentially 
normal. In considering this finding, it must be remembered that the Porter- 
Silber reaction does not distinguish between physiologically active steroids 
and their degradative products. In hyperthyroidism the level of plasma 
free 17-OH-CS may not be a totally reliable index of active hormone, and 
the true level of compounds F and B in the plasma might be lower. Frac- 
tionation and partial identification of the steroids present in plasma and 
urine will be required to prove or disprove this hypothesis. 

A species difference in response would be a second explanation for the 
inconsistency between spontaneous and induced hyperthyroidism. Beier- 
waltes (8) was unable to increase the excretion of 17-ketosteroids in myx- 
edematous patients above normal levels by the administration of up to 1.0 
mg. of l-thyroxine. Further studies, using measurements of 17-OH-CS, are 
needed to determine whether or not this is a valid explanation. 

Thirdly, the duration and intensity of the hyperthyroid state may be an 
important factor in determining the level of adrenocortical activity. Most 
of the experimental studies in animals have been performed with large 
doses of thyroid substances over relatively short periods. The failure to 
find increased adrenal function in most patients with hyperthyroidism 
might be due to an accommodation to the hypermetabolic state. Some evi- 
dence suggesting such a process in guinea pigs is seen in the return of 
adrenal activity towards the normal level with continued dosage of thyrox- 
ine (Fig. 8). 

Fourthly, an attractive argument can be made for a difference in pitui- 
tary function in Graves’ disease and in hyperthyroidism induced in animals 
by thyroid administration. If one accepts for the purposes of discussion 
the theory that Graves’ disease is caused by an increased secretion of 
thyrotropin, it might be suggested that under such circumstances the 
release of ACTH is inhibited. Thus an inverse relationship between the 
release of TSH and ACTH by the pituitary (an increase in TSH with a cor- 
responding decrease in ACTH) would provide an explanation for the 
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normal or low steroid values which have been previously observed in 
Graves’ disease. A condition resembling spontaneous hyperthyroidism in 
man has been described by Kracht (24) in wild rabbits brought into the 
laboratory under stressful conditions. In these animals tachycardia, 
tremor, weight loss, increased food intake and thyroid follicular hyper- 
plasia developed. The adrenal cortices, however, were found to be small. 
The increased adrenal activity in hyperthyroidism induced by thyroid 
administration could also be explained by this hypothesis, in that a sup- 
pression of TSH by the exogenous thyroid would facilitate ACTH secre- 
tion. A direct effect of thyroxine on the pituitary may explain the guinea- 
pig experiments in which adrenal response correlated better with the dose 
of thyroxine than with the metabolic rate. For any given dosage of thyrox- 
ine, the resulting adrenal activity became highest several days prior to the 
maximal increase in the metabolic rate. The mechanism of production 
-of the hyperthyroid state rather than the hypermetabolism per se may, 
therefore, be of major importance in regulating adrenocortical activity. 

In primary myxedema, due either to absence of the thyroid or to anti- 
thyroid drugs, TSH may be increased and ACTH decreased with a result- 
ing reduction in adrenocortical activity. This last concept has been 
previously suggested by Zarrow and Zarrow (25). 

The therapeutic use of adrenocortical steroids in thyrotoxic crisis has 
been recommended by Rawson (26), who reported rapid improvement in 5 
such patients treated with large doses of adrenocortical extract. Szilagy 
(27) obtained similar beneficial effects with ACTH; and Rukes (28) sug- 
gested the use of intravenous hydrocortisone in such situations. An oppor- 
tunity has not been available to us to make a careful study of adrenal func- 
tion in thyroid crisis, using modern methods. However, the finding of a 
normal or low excretion of adrenal steroids combined with evidence for 
increased utilization would suggest the possible development of a relative 
degree of adrenal insufficiency in these very toxic patients and would sup- 
port the therapeutic use of these steroid agents. 


SUMMARY 


A study of the rate of disappearance of hydrocortisone from the plasma 
indicates a slow rate of steroid degradation in myxedema and an acceler- 
ated rate in hyperthyroidism as compared to control subjects. This rapid 
clearance of plasma 17-OH-CS in hyperthyroidism cannot be explained by 
an increased rate of urinary excretion. 

The excretion of urinary 17-ketosteroids and 17-hydroxycorticosteroids 
(17-OH-CS) is within the normal range in hyperthyroidism, but is low in 
myxedema. The finding of a normal plasma level of 17-OH-CS in myx- 
edema may be attributed to the decreased rate of steroid degradation. 
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The administration of thyroxine to the guinea pig increases adreno- 
cortical activity as measured by urinary 17-OH-CS excretion. The excre- 
tion of 17-OH-CS appears to be related more directly to the aamnee of 
administered thyroxine than to the metabolic rate. 

An inverse relationship between TSH and ACTH secretion by the 
pituitary is suggested to explain the discrepancy between the increased 
adrenocortical activity in animals treated with thyroid and the normal or 
decreased activity in Graves’ disease. 

Because of the suggested decreased secretion of ACTH in Graves’ disease 
and the increased rate of steroid utilization, the use of cortisone or hydro- 
cortisone in the therapy of thyroid crisis is reeommended. The failure to 
find increased adrenal function in clinical hyperthyroidism and the evi- 
dence suggesting an increased hydrocortisone requirement support the pre- 
viously suggested therapeutic use of cortical steroids in thyroid crisis. 
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T TIMES surgery is eliminated in the selection of a method of treat- 
ment for toxic adenomatous goiter, either because the patient refuses 
it or because his physical condition makes him a poor surgical risk. 

The therapy usually next considered is the administration of an anti- 
thyroid drug, such as propylthiouracil. This method is highly useful in 
preoperative preparation or as definitive treatment in selected cases of 
Graves’ disease, but unfortunately has several drawbacks in ‘the treatment 
of wnultigndalas goiter. Many months of therapy may be necessary before 
the hyperthyroidism is controlled, the remission effected may be only 
temporary, and in a few patients the drug has to be discontinued because 
of toxic effects. Therefore, the administration of radioactive iodine, al- 
though not considered the treatment of first choice in most cases, may 
become first choice under certain circumstances. 

‘Previously, the dosage plan in the treatment of toxic adenomatous 
goiter has generally consisted of an initial dose of less than 20 millicuries, 
followed by small doses as necessary. In some instances, the total amount 
of radioactive iodine used has been as much as 100 millicuries (1). The 
disadvantage of this plan is the long period before hyperthyroidism is 
adequately controlled (2, 3)—usually from six to twelve months. 

By the use of a dosage plan consisting of a large initial dose of radio- 
active iodine, the hyperthyroidism of toxic adenomatous goiter appears to 
be controlled more promptly and effectively than when the initial dose is 





* Presented at the Annual Meeting of the American Goiter Association, Oklahoma 
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This article will be included in the bound volume of the 1955 “Transactions of the 
American Goiter Association” published by Charles C Thomas, Publisher, which will be 
available early in 1956. 
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small. Frequently, the disease is controlled within two to four months. This 
is comparable to the length of time usually required to control the hyper- 
thyroidism of Graves’ disease when I"! is administered, or to the length 
of time required for preoperative preparation and recovery after surgery 
in many patients with multinodular goiter. 


CLINICAL MATERIAL AND METHOD 
Between 1952 and 1954, 31 patients having toxic adenomatous goiters, 
who had either refused surgery or were considered poor surgical risks, 


TABLE 1. RESULTS OF TREATMENT OF TOXIC ADENOMATOUS GOITER WITH [!*! 
(initial dose, 20—40 mc.) fi 























a : Thyroidal [I B.M.R. 
ae greay First time | Additional seer epg uptake (%) (%) 
No. of [1st disease known dose thyroid 
5 (mb.) to be controlled (me.) (Gm.) Before After Before After 
therapy therapy therapy therapy 
1 20 4 mo. 30 50 24 30 +29 + 2 
2 25 2 mo. 50 31 +28 -3 
3 30 4 mo. 30 substernal 40 5 +29 +1 
4 30 2 mo. 50 31 11 +48 -— 5 
5 20 4 mo. 30 75 37 9 +45 +7 
6 30 4 mo. 75 55 11 +59 +10 
7 20 4 mo. 20 70 33 +36 +5 
8 30 2 mo. 85 39 20 +24 +1 
9 25 3 mo. 100 54 +15 —14 
10 25 4 mo. 25 120 19 13 +48 +12 
11 30 2 mo. 65 66 19 +83 +19 
12 40 2 mo. 50 50 10 +26 +25 
13 30 (toxic after 30 100 29 31 +59 +26 
4 mo.) 
14 30 6 mo. 30 70+ 59 17 +60 +17 
(substernal) 

15 20 12 mo. 20-25 70 69 15 +40 + 5 
16 30 16 mo. 20-20 80 68 10 +50 -11 
17 30 9 mo. 30 50 47 10 +33 +4 

(low uptake at 4 

mo.; no further 

['31 given) 
18 40 (toxic after substernal 47 0 +42 +34 
63 mo.) 

19 40 4 mo. 60-70 58 9 +39 + 1 
20 25 2 mo. 60 58 +37 +14 
21 20 3 mo. 50 67 24 * + 1 























* B.M.R. not determined because patient was uncooperative. Two serum protein-bound iodine values were ele- 
vated above normal prior to I"*! therapy. 


were treated with large initial doses of radioactive iodine. Twenty-one 
received an initial dose of 20 to 40 millicuries (Table 1, Cases 1-21) and 10 
received an initial dose of 50 millicuries or more (Table 2, Cases 22-31). 
It has been our belief that the irregular distribution of I! in multi- 
nodular goiter as well as the large size of the gland may be factors in- 
fluencing the speed and the completeness of control after I'* therapy. 
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TABLE 2. RESULTS OF TREATMENT OF TOXIC ADENOMATOUS GOITER WITH [!*! 
(initial dose, 50 mc. or more) 




















Me = Thyroidal [1 B.M.R. 
Case | dat | First time | Additional — uptake (%) (%) 
te | te [oe ee thyroid 
tent) to be controlled (me.) (Gm.) Before After Before After 
therapy therapy therapy __ therapy 
22 50 4 mo. 80 45 ‘+22 0 
Euthyroid : 
23 50 4 mo. 50 substernal 39 32 +53 -1 
24 50 3 mo. 50 65 10 +35 +10 
25 50 2 mo. 75 68 14 +21 -— 6 
26 50 4 mo. 50 substernal 39 7 +53 -1 
27 50 4 mo. 60 54 28 +39 +21 
28 50 3 mo. 100 31 29 +24 “4+ 4 
29 50 Toxic after 5 mo. 180 34 4 +40 +10 
(uptake dropped 
to 4%); 18 mo. 
euthyroid 
30 70 Toxic in 4 mo. 125 25 5 +47 +23 
(uptake dropped 
to 4%); im- 
proved at 6 mo. . 
31 50 4 mo. 25 substernal 47 0 +46 18 




















Despite this, there has been a growing impression that those patients who 
received the larger doses got well faster. Most of our patients receiving 
doses of 50 me. or above, had goiters estimated as weighing 75 grams or 
more. 

Although the differential diagnosis between a toxic adenomatous 
goiter and Graves’ disease in a pre-existing adenomatous goiter is some- 
times difficult, we believe that no examples of Graves’ disease have been 
included in the cases reported here. The differential diagnosis was on a 
clinical basis. Each patient had one or more basal metabolism determina- 
tions (Table 1), one or more I"*! tracer studies, and was seen by at least 
two consultants on the metabolic service. Patients having a solitary 
adenoma, those having small nodular glands estimated to weigh less than 
50 grams, and those in whom the diagnosis was in doubt, were not included 
in the group. 

At the high dosage levels of I'*! employed here, it would be expected 
that a patient having Graves’ disease would become myxedematous. 
Patients having toxic adenomatous goiters, however, rarely become myx- 
edematous following treatment with I*!, no matter what dose is em- 
ployed. The fact that myxedema has not occurred in any of these patients 
seems to corroborate the correctness of the diagnoses. 

Other than the existence of a multinodular goiter, there was no clinical 
evidence to arouse suspicion of malignancy in any of these patients. In 
our experience and those of others, malignancy is a rare occurrence (4, 
6, 7). Crile and Dempsey (6) have estimated that the incidence of thyroid 
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cancer in patients such as these (no clinical suspicion of malignancy) is 
about 1 in 6,000. 

The risk of inducing malignant change at some future time was not 
considered to be significant. During its many years of use, radioactive 
iodine has never been reported as the cause of cancer. 

Twenty-nine of the 31 patients in this group were more than 50 years 
of age; 22 were more than 60; 7 were between 50 and 60; and 2 were be- 
tween 45 and 50 years old. The estimated sizes of the goiters in the series 
ranged between 50 and 200 grams. 


RESULTS 


The part of the problem which interested us most was the length of time 
required for complete control of the hyperthyroidism. Fifteen of the 21 
patients who received 20 to 40 millicuries as an initial dose were euthyroid 
within four months. Of these 15, 6 became euthyroid in two months, 2 
within three months, and 7 within four months. Five patients of this group 
required the administration of an additional 20 to 25 millicuries two 
months after the first dose. 

In 4 patients who received between 20 and 40 me. as an initial dose, 
control was not obtained within four months. They eventually became 
euthyroid at six, nine, twelve and sixteen months, respectively, after addi- 
tional doses. In these patients the total amounts of iodine used ranged 
between 60 and 70 millicuries. 

One patient who received an initial dose of 20 to 40 me. and was toxic 
after four months, was not given more I'*! because of a persistent thyroid 
uptake of less than 10 per cent. The remaining patient was toxic at six and 
a half months and has not been seen since. 

Hight of the 10 patients who received 50 millicuries or more as the initial 
dose were euthyroid within four months. Of these, 1 was euthyroid in two 
months, 2 within three months, and 5 within four months. In this group 
of 8 patients, 3 were given additional doses of I**, 2 receiving 50 me. and 
1 receiving 25 me. All additional doses were given two months following 
the initial dose. One of the 2 patients who were not euthyroid within four 
months became euthyroid at the end of eighteen months, and the other 
was toxic at six months but no further data could be obtained. 

To substantiate our claim that large doses of I'*! are more effective than 
small doses in controlling the hyperthyroidism of toxic adenomatous 
goiter, we have compared our findings with those in two other series (3, 5) 
previously reported (1950, 1951) from the Cleveland Clinic (Table 3). A 
comparison of the percentage of patients in each of the three series who 
had a remission of hyperthyroidism after only one dose of I'*' is significant. 
Of the 37 patients reported in 1950, the initial dose ranged from 7 to 28 
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TABLE 3. COMPARISON OF THREE SERIES 








Remission 














Initial the Range A A Mean time | Remission 
: No. of | dose ere ee oe apd (months) to | in 4 mo. 
Series dose dose No. of " 
patients of [131 dose obtain (% of 
(me.) (% of (me.) (me.) doses remission patients) 
patients) A 
Richards, 37 7-28, 8.1 7-104 37.3 3+ not available 16.2 
Crile & generally ‘ 
McCullagh, less than 
1950, (5) 20 
McCullagh & 78 generally 8.6 7-104 34 2 6.4 not 
Richards, less than | (BMR> +40) mean 2.4 | (BMR>-+40) | available 
1951, (3) 20 14 7.0 
(BMR < +40) (BMR < +40) 
Cook, Jones & 21 20-40 47.6 20-70 43.2 1+ 4.89 71.4 
McCullagh mean 1.5 |* 
10 50 70 50-100 60.4 1+ 5 80 
mean 1.3 





























me. and usually was less than 20 me. In 8 per cent of the patients the 
disease was controlled with one dose. The 1951 report concerned 78 pa- 
tients. The doses used were similar to those used in 1950, and in approxi- 
mately 10 per cent of this group the disease was controlled by a single 
treatment. In the present series the thyrotoxicosis was controlled in 48 per 
cent of 21 patients receiving a single dose of 20 to 40 me., and in 70 per 
cent of 10 patients receiving a single dose of 50 me. or more. 

There was no instance of increased thyrotoxicosis or of aggravation of 
the patient’s cardiac status following large amounts of radioactive iodine. 
Radiation thyroiditis developed in 2 of these patients, but in each case it 
was very mild and did not require treatment. 

In our experience, the initial thyroidal radioactive iodine uptake and 
the basal metabolic rate seem to bear little relationship to the length of 
time between the initial therapeutic dose and control of the hyperthyroid- 
ism. A normal iodine uptake in the presence of a multinodular goiter does 
not exclude the presence of thyrotoxicosis. The uptake tracer measure- 
ments were above 50 per cent in only 12 of. the 31 patients. 

Substernal extension of the thyroid was not considered a contraindica- 
tion to radioiodine therapy and in a few such cases the size of the gland 
was reduced remarkably. The usual reduction was approximately 50 per 
cent. 

The use of radioactive iodine in the treatment of a toxic adenomatous 
goiter has limitations. Control of the hyperthyroidism was not achieved 
within a four-month period in 8 patients. One reason for failure was that 
further treatment could not be attempted because of radioiodine uptakes 
of 10 per cent or less in the presence of continued thyrotoxicosis: stable 

















December, 1955 LARGE DOSES OF [I IN TOXIC ADENOMA 1517 


iodine could not have been a factor, as the low iodine uptakes occurred in 
5 patients, none of whom had been given stable iodine prior to radioactive 
iodine therapy and all of whom had an initial uptake in the range of 25 
to 68 per cent. Four of these patients subsequently became euthyroid 
without further treatment. The fifth patient had received an initial dose 
of 30 me. and was still toxic after four months, following which time fur- 
ther follow-up was not possible. 

We do not yet regard therapy with large doses of radioactive iodine as 
the treatment of choice for a toxic multinodular goiter when expert thyroid 
surgery is available, acceptable to the patient, and the calculated risk is 
less than 0.5 per cent. If results in ‘“‘high-risk patients’? remain good or 
are improved, it may be that in the future large doses of I'*! will be con- 
sidered desirable in a much !arger proportion of patients having this type 
of goiter. 


SUMMARY 


Thirty-one patients with toxic adenomatous goiter were treated with 
a large initial dose of radioactive iodine; in 23 the hyperthyroidism was 
controlled within four months. Following an initial dose of 50 me. or more, 
the hyperthyroidism appeared to be controlled more promptly and effec- 
tively than following a smaller initial, or a smaller repeated dose. 

In no instance was the cardiac status aggravated by treatment. In 
some patients the initial therapy did not control the hyperthyroidism, but 
further treatment with radioactive iodine resulted in a euthyroid condition. 
In others the thyroidal uptake of radioactive iodine was too low, despite 
persistent thyrotoxicosis, to warrant repeated administration. 

When treatment other than surgery is to be used in toxic multinodular 
goiter, radioactive iodine should be given first consideration. 
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PRECOCIOUS PUBERTY OF THE FEMALE TYPE 


HE appearance of the menarche before the age of 9 should be con- 

sidered precocious, warranting investigation of the cause of the 
vaginal bleeding. The great majority of girls who have an early menarche 
are simply manifesting early sexual maturation without organic disease, 
i.e., “constitutional precocity.”’ In such a child there is early appearance of 
the hormonal pattern characteristic of the more mature girl; the ovaries 
respond to stimulation by pituitary gonadotropin, secreting estrogen, 
which causes the development of secondary sexual characteristics. These 
are normal children whose sexual maturation occurs earlier than is usually 
expected and in whom the prognosis is for continued normal physical 
development but early epiphyseal closure. A similar hormonal pattern 
appears in girls whose pituitary activity is stimulated by a lesion in the 
hypothalamus. In these patients, however, the prognosis is dependent 
upon the progress of the hypothalamic lesion. 

In contrast are patients who manifest sexual precocity because of estro- 
gen formed by an autonomous steroid-secreting structure, such as a granu- 
losa-cell tumor of the ovary or a feminizing adrenal tumor. In these cases 
the gonads are not stimulated by gonadotropin, but independently secrete 
gonadal steroids to such an extent that the pituitary is probably sup- 
pressed. Another different, but rare type of hormonal pattern is found in 
patients with precocity due to a neoplasm which itself produces gonado- 
tropin. This condition is exemplified by the patient with a teratoma which 
secretes chorionic gonadotropin and thereby stimulates ovarian secretion. 
The following cases illustrate these types of precocity. 


CASE I 


Chief complaint: The patient was a 74-year-old girl who first had vaginal bleeding one 
week before admission. 

Present illness: One week before admission the patient had painless vaginal bleeding 
requiring several pads daily and lasting for four days. The patient’s general health had 
been excellent. Her birth weight was 7} pounds. Her early developmental pattern was 
normal. She had always been an active, well-coordinated, intelligent, fairly large child. 
During the preceding two and a half years she had been at least 2 inches taller than her 
contemporaries and was the tallest girl in her class in school. She did well in school and 
was considered by the teachers to be one of the leaders of the children. For the preceding 
six months the parents had been aware of slight breast development. For the preceding 
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two months a slight amount of pubic hair (but no axillary hair) had been noted. There 
were no other indications of endocrine disturbance. 

Past history: The patient had never been seriously ill. 

Family history: The father’s height was 6 feet 2 inches. He weighed 190 pounds. Sexual 
development was said to have occurred at an early age. The mother’s height was 5 feet 
9 inches, and her weight 145 pounds. Her menarche had occurred at the age of 12. Two 
brothers and one younger sister were healthy and fairly large for their ages. 

Physical examination: The patient was a symmetrically developed, large, alert, in- 
telligent and cooperative girl who was 4 inches taller than average for her age. Her skin 
was soft, smooth, and of normal moisture and texture. Hair of the head was normal in 
amount and texture. The hips were moderately well padded. The breasts were in the 
areolomamma stage. There was a slight amount of pubic hair but no axillary hair. The 
external genitalia were moderately mature in appearance, with well developed labia 
minora. On rectal examination the uterus was about one quarter the adult size. The utero- 
cervical ratio was approximately 1:1. No adnexal masses were felt. The rest of the find- 
ings on physical examination were not remarkable. 

Laboratory data: Results of a complete blood count and urinalysis were within normal 
limits. The vaginal smear contained a moderate number of cornified cells. Roentgeno- 
grams of the sella turcica were reported as being normal and films of the epiphyses were 
interpreted as showing a bone age of 93 years. Gonadotropin excretion was 8 mouse uter- 
ine units per twenty-four hours, and 17-ketosteroid excretion was 2.36 mg. per twenty- 
four hours. 

Diagnosis: Constitutional sexual precocity. 

Course: For the next six months the patient’s menstrual cycle was irregular. Subse- 
quently it became regular, with a 28-day interval. Her growth continued at a rapid rate 
for the next four years and then ceased. At present, seven years after being studied, the 
patient is doing well in school and is psychologically well adjusted. 


In this patient, diagnosis was based principally on the absence of detect- 
able organic lesions and the presence of an orderly pattern of sexual 
maturation. Gonadotropin and estrogen secretion were moderately in- 
creased in an amount compatible with the degree of sexual maturation. 
In such instances, premature bone maturation results from the early 
production of estrogen. It induces sufficiently early closure of the epiphyses 
to cause the patient to become a somewhat short adult. 

In handling these cases one encounters essentially psychologic prob- 
lems. In Case I, the patient had an excellent result because of intelligent 
management by her parents. A poor outcome is usually due to rejection 
or lack of insight on the part of the parents. It is particularly important 
that they assume a positive approach with these children. The parents 
should he helped to educate the child as much as possible about the 
physiologic events which are taking place and to assume an attitude of 
acceptance without shame or excessive secretiveness. 

It is also important that parents and teachers attempt to reconcile in 
their own minds the physical maturation with the emotional and intel- 
lectual immaturity. Failure to recognize this disparity may lead to aggra- 
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vation of already serious emotional problems by unsympathetic punish- 
ment for acts which are not motivated by malice but rather are the result 
of the child’s relatively great strength in comparison with children of the 
same age. 


CASE II 


Chief complaint: The patient was an 84-year-old girl who had had cyclic vaginal bleed- 
ing for one year. 

Present illness: Birth was normal, and the birth weight was 7 pounds. Juvenile develop- 
ment was delayed. The patient first walked at 18 months and did not begin to talk until 
the age of 2} years. She was always a large child. At the age of 5 she was first noted to 
have slight enlargement of the breasts. This enlargement had continued to the time of 
examination. For about the previous eighteen months she had had pubic hair, and re- 
cently had grown considerable axillary hair. Spontaneous vaginal bleeding first occurred 
one year before examination. The cycle varied from twenty-five to forty days, with 
periods of bleeding as long as ten days. The patient was mentally deficient. She attended 
a special school and had achieved development equivalent to that of a first-grade child. 
No stigmata of other endocrine disease were described. 

Past history: No serious illnesses. 

Family history: Not contributory. 

Review of systems: Not contributory. 

Physical examination: The patient was a large, symmetrically developed, mentally 
dull child who was 5 inches taller than the average for her age; she was well femininized, 
with large breasts, definite padding of the hips, considerable pubic hair and a moderate 
amount of axillary hair. The patient was menstruating. Visual fields were normal. On 
rectal examination the uterus was found to be small adult size with a uterocervical.ratio 
of 2:1; no adnexal masses were felt. Otherwise, the results of physical examination were 
not remarkable. 

The x-ray report stated that nothing abnormal was noted in the sella turcica. Roent- 
genograms of the epiphyses were interpreted as showing a bone age of 14 years. A pneu- 
mo-encephalogrim demonstrated enlargement and displacement of the third ventricle. 
The urinary gonadotropin titer was positive at 16 mouse uterine units per twenty-four 
hours. The vaginal smear contained many well cornified epithelial cells. 

Impression: Sexual precocity probably due to stimulation of the: pituitary by a 
hypothalamic lesion. 

Course: A regular 28-day menstrual cycle developed in this patient. The presence of 
premenstrual molimina suggested that she ovulated. She continued to attend a special 
school for retarded children. 


Prognosis in such patients depends upon the course of the hypothalamic 
lesion; in this case it did not appear to be neoplastic and was probably not 
progressive. This patient had an endocrine pattern essentially similar to 
that present in Case I. There was ovarian function of a degree comparable 
to that found in an older girl, with corresponding sexual development. The 
release of gonadotropin which stimulated the ovaries was undoubtedly an 
unusual hypothalamic effect (presumably neurohumoral) resulting from a 
hypothalamic defect. Lesions of this type can cause either stimulation or 
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inhibition of the release of gonadotropin; the difference in response prob- 
ably depends on the exact location and size of the lesion. Some lesions 
presumably destroy nuclei which are concerned with stimulating the 
pituitary, and thereby cause a decrease in the release of gonadotropin. 
Other lesions possibly either destroy nuclei which regulate the sccretion of 
substances having a chalonal or depressing effect on the pituitary, or else 
increase the function of nuclei which stimulate the release of pituitary gona- 
dotropin. In either case, precocious release of gonadotropin would occur. 

The next case illustrates precocity resulting from secretion of estrogen 
by an ovarian neoplasm. 


CASE III 


Chief complaint: The patient was a 4-year-old child who had had vaginal bleeding, 
enlargement of the breasts and pubic hair growth. 

Present illness: The patient was a normal baby with a birth weight of 7 pounds. De- 
velopment was normal. Eleven months before admission there had been a vaginal dis- 
charge. Seven months before admission the patient had had an episode of vaginal bleed- 
ing which lasted two days. About one month before admission she was first noted to have 
enlarging breasts. For several months she had had a small amount of pubic hair. 

Past history: At the age of 14 years several rectal polyps had been removed. 

Family history: Not contributory. 

Physical examination: The patient was a well developed, large (3 inches taller than 
average) symmetrical, well nourished child who was intelligent and cooperative. The 
skin was smooth, soft and without acne. The hair of the head was normal in texture and 
oiliness. A slight growth of pubic hair was present but no axillary hair. Breasts were in 
the bud stage with large, dark nipples. The external genitalia were relatively mature; 
the clitoris was not enlarged; the labia minora were moderately well developed. By rectal 
examination under anesthesia the uterus was found to be about 4 centimeters in length. 
Neither adnexal masses nor ovarian enlargement were noted. 

Laboratory data: The vaginal smear contained many cornified cells. X-ray examination 
showed the sella turcica to be normal and roentgenograms of the epiphyses were inter- 
preted as representing a bone age of 8 years. Urinary 17-ketosteroid excretion was 2.0 mg. 
per twenty-four hours. The urinary gonadotropin titer was less than 4 mouse uterine 
units per twenty-four hours in six specimens and positive at 2 mouse units in one speci- 
men. Urinary estrogen excretion was determined by bioassay and was found to be equiva- 
lent to 22 micrograms of estrone per twenty-four hours. Pregnanediol excretion was 3.3 
mg. per twenty-four hours. 

Course: Following the initial studies, the patient was neither seen nor heard from for 
one year. When she returned it was reported that during this time she had repeated epi- 
sodes of uterine bleeding in cycles approximating twenty-eight days. One month before 
she returned, bleeding had become almost continuous, with at least spotting every day. 
However, it had not been sufficient to produce anemia. Urinary gonadotropin determina- 
tion yielded negative results at a level of 4 mouse uterine units per twenty-four hours, and 
17-ketosteroid excretion was 2 mg. per twenty-four hours. The vaginal smear contained 
many cornified cells. An intravenous pyelogram did not demonstrate any abnormal find- 
ings. Roentgenograms of the epiphyses were interpreted as showing a bone age of 11 
years. At laparotomy the right ovary was found to be about twice the size of the left. It 
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was removed entirely, and a diagnosis of “luteoma” was made on the basis of histologic 
examination. Two weeks after operation-urinary gonadotropin determination yielded 
positive results at a level of 8 mouse uterine units per twenty-four hours. Three months 
after operation a striking decrease in the degree of cornification of the vaginal epithelium 
and a definite decrease in size of the breasts had occurred. 


In this patient, the first signs of precocity developed at an earlier age 
than in the other 2 patients, and the clinical as well as laboratory evidence 
indicated higher levels of estrogen excretion than in the other subjects. 
The failure to find significant amounts of gonadotropin in eight attempts 
suggested that the high level of estrogen was not the result of ovarian 
stimulation by the pituitary. The dramatic increase in the bone age within 
a period of one year was also indicative of relatively large estrogen effects. 
The absence of a palpable tumor at the initial examination was not sur- 
prising, because at operation some time later the tumor was no greater than 
twice normal ovarian size. 

Any child who has rapid onset of precocity with evidence of high urinary 
estrogen levels without high gonadotropin levels should be presumed to 
have a neoplasm and should be surgically explored. The most probable site 
of the neoplasm is the ovary, although feminizing tumor of the adrenal 


should be kept in mind. 
The fourth case concerns a patient who had a tumor producing gonado- 


tropin which stimulated the ovary. 


CASE IV 


Chief complaint: The patient was a 5-year-old girl, admitted because of enlargement 
of the breasts, vaginal bleeding and an abdominal mass. 

Present illness: About eight months before admission the patient had complained of 
ill-defined abdominal pain. About four months before admission she was first noted to 
have breast enlargement. The patient had grown rapidly in the six months before entry; 
one month before, she had had slight vaginal bleeding. One week before admission she 
consulted a physician, who found the genitalia to be unusually mature and palpated an 
abdominal mass which extended above the pubis. 

Physical examination: The patient was a large, well developed, well nourished child 
who was 3 inches taller than the average for her age, and who was alert, intelligent and 
cooperative. The skin was smooth, soft and of normal texture. There was a small amount 
of pubic hair, but no axillary hair. The breasts were in the primary bud stage. In the 
abdomen there was a palpable mass approximately the size of a grapefruit extending 
above the pubis. This mass was also felt on rectal examination and filled a major portion 
of the pelvis. The external genitalia were quite mature. 

Laboratory data: On x-ray examination the sella turcica was reported to be normal, 
and films of the epiphyses were interpreted as indicating a bone age of 7 years. The 
vaginal smear showed a moderate number of cornified cells. Exeretion of chorionic 
gonadotropin was estimated as 2,000 international units per twenty-four hours, Urinary 
17-ketosteroid excretion was 2 mg. per twenty-four hours. 

Course: At laparotomy the patient was found to have a large round tumor arising 
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from the right ovary. This was removed and a diagnosis of teratoma was made on the 
basis of examination of a frozen section. The contralateral ovary was at least twice the 
size expected in a child of 5. The uterus was also considerably enlarged, having a utero- 
cervical ratio of about 1:1. Because of the high incidence of malignancy in such tumors 
and the high frequency of simultaneous occurrence in, or of metastasis to, the contralateral 
ovary the consulting pathologist and the surgeon decided on the performance of a 
panhysterectomy and bilateral oophorectomy. The postoperative course was uneventful. 
One week following operation no gonadotropin was detectable in the urine. 


In this case the ovarian neoplasm produced gonadotropin which stimu- 
lated the contralateral ovary, and this in turn caused growth of the uterus 
and vaginal bleeding. No evidence has yet been reported that such neo- 
plasms produce steroid. In this particular instance it seems probable 
that all of the estrogen was formed by the opposite ovary. The surgeon’s 
decision to remove the contralateral ovary because of the possibility of 
metastasis may be debated. Life expectancy in such patients is very poor. 
The incidence of malignancy in these tumors has been reported to be as 
high as 65 per cent, and widespread dissection of the pelvic contents has 
been recommended as a life-saving procedure. However, it must be recog- 
nized that such tumors are not always bilateral and that conservation of 
the opposite ovary and a close follow-up might very well be successful. 
The bilateral oophorectomy introduced a serious problem: If the patient 
survives to puberty, she will require careful estrogen substitution therapy 
in order to grow normally. If the estrogen is not given in adequate amounts, 
the patients can be expected to manifest a hypogonadal body habitus with 
unusual tallness. On the other hand excessive estrogen therapy may result 
in premature closure of the epiphyses and shortness. In contrast to the 
other patients presented, whose problems required the services of an 
endocrinologist only for recognition and immediate solution, this patient 
will need continued endocrinologic supervision for most of her life. 

CHARLES W. Luioyp, M.D. 
Division of Endocrinology, 
Department of Obstetrics, 
State University of NewYork, 
Upstate Medical Center, 
Syracuse, N.Y. 











ADRENOCORTICAL STEROIDS IN THE PERIPHERAL 
BLOOD OF MAN* 


HE quantitative estimation of the adrenal corticosteroids in the periph- 

eral blood of man is of much theoretical and practical interest. The 
amount of detectable adrenal steroids in circulating blood as determined by 
newly developed techniques has permitted the study of adrenocortical 
function in man. As a result, it has been possible to come to a better under- 
standing of certain diseases related to adrenocortical dysfunction. The 
technical difficulties of the methods are such that they are’not generally 
available as routine clinical procedures. 

Although biologic and chemical methods (1, 2) for the estimation of 
adrenal corticosteroids in blood had been described earlier, Nelson and 
Samuels (3) are responsible for first devising more acceptable techniques 
through their continued discriminating studies. The determination of 
adrenal steroids in blood requires care and consideration for the speci- 
ficity of the methods, in line with principles previously set forth in these 
pages (4). 

It is hazardous to apply any of the colorimetric tests to crude extracts 
of plasma without some means of preliminary purification. Nelson and 
Samuels (3) employed a relatively simple chromatographic procedure; 
Sweat (5) has also described a similar preparatory step. By such means, 
many nonspecific substances are removed from the extracts. Although this 
precaution is time-consuming, its advantages are not to be overlooked. 
On the other hand, various workers have substituted plasma blanks of 
relatively crude extracts. This method requires larger volumes of blood— 
a matter of no little account, since the quantities ordinarily necessary 
are not small. Furthermore, in such blanks some of the reagents may pro- 
duce color values that are so high as to approach the ‘‘test”’ values. Silber 
and Porter (6) have recommended a simpler method, wherein the colori- 
metric reagent itself is used to extract the corticosteroids from a much 





* The work of the authors included in this editorial was made possible by a research 
grant from the American Cancer Society upon recommendation of the Committee on 
Growth of the National Research Council and the Division of Research Grants and 
Fellowships of the National Institutes of Health, U. 8. Public Health Service. 
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larger volume of the washed organic solvent, containing the plasma ex- 
tract. This represents a great simplification in methodology and has al- 
ready proved useful in some hands (7). In our hands the recovery of pure 
steroids with the latter method, after a brief trial, has been erratic; this 
may be related to the partition of such steroids between the large volume 
of organic solvent and the much smaller volume of the ‘‘Porter-Silber”’ 
reagent, a detail not well defined in any of the communications to date. 

The particular reagent employed for the colorimetric measurement of 
the extracted corticosteroids is worthy of comment. The quantities of 
these steroids in blood are so small that the technique should be sensitive; 
it must also be reasonably specific and capable of detecting a wide group 
of steroid molecules representative of the adrenocortical secretions. Herein 
lies the dilemma—the desirability for maximum sensitivity and specifi- 
city without exclusion of the method from the realm of general utility. 
The “Porter-Silber” reagent (8) (phenylhydrazine in approximately 62 
per cent sulfuric acid) is extremely sensitive and most widely used. It 
measures those compounds with a 17,21-dihydroxy-20-ketone function. 
In this laboratory compounds E (11-dehydro-17-hydroxycorticosterone), 
F (17-hydroxycorticosterone), S (17-hydroxy-11-desoxycorticosterone), 
and their reduced tetrahydro derivatives, all of which contain this chemical 
group, react equally well (within 15 per cent). Since the adrenal cortex of 
-man is known to produce compound F predominantly, and since this 
steroid occurs in greatest quantity in the peripheral blood of man (9), 
the ‘‘Porter-Silber’’ reagent may be regarded as satisfactory. It does, 
however, react to produce similar colors with other compounds such as 
quinine and paraldehyde (10). The high concentration of sulfuric acid in 
the reagent produces colors with other organic compounds in extracts of 
plasma; this is minimized by suitable preparatory purification as dis- 
cussed. The latter disadvantage may be overcome in part by the employ- 
ment of a correction factor (3) based on the peak absorption of pure 17- 
hydroxycorticosteroids so treated at approximately 410 muy. It has been 
suggested that hydrochloric acid (which causes less charring) be substi- 
tuted for the sulfuric acid (11), but we have found that the sensitivity is 
then so reduced that the minute quantities of steroids in 10 ml. of plasma 
are not detected. It is mandatory that the majority of plasma extracts 
measured with the “‘Porter-Silber” reagent in a given laboratory, exhibit 
maximal absorption at 410 my. It would not seem justified to persist in 
the employment of this technique when the latter requirement does not 
obtain for most specimens studied, with the exception of those containing 
very small quantities of corticosteroids, as in Addison’s disease. Certain 
steroids possessing an 11-beta-hydroxyl group, such as compounds F and 
B (corticosterone) exhibit marked fluorescence in absolute ethanol and 
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concentrated sulfuric acid (12); the fluorometric method is perhaps the 
most sensitive, but is not highly specific; hence great care must be exer- 
cised in the preparatory purification of extracts. It has the advantage of 
detecting compound B, which will not react with the ‘‘Porter-Silber’’ 
reagent. However, the quantities of compound B ordinarily found in 
human blood are probably insignificant as compared to compound F (9). 
It is possible to use 2,4-dinitrophenylhydrazine (13), which reacts with 
available carbonyl groups, and may also yield higher values than does the 
“Porter-Silber”’ reagent. Blue tetrazolium, a reagent which measures the 
reducing alpha ketolic steroids without relationship to the 17-hydroxy 
group has also been employed, following the preliminary purification of 
extracts of plasma on paper (14); the results reported are higher than 
those with the ‘‘Porter-Silber’’ reagent, since a larger spectrum of steroids 
may be so detected. The last two methods are highly sensitive under ap- 
propriate conditions. The values obtained will vary considerably due to 
differences in the reactive groups measured by each reagent. It is not pos- 
sible to state which is the most accurate. There is a tendency to favor a 
given method because it yields the greatest values, 7.e., “the highest man 
wins.” Further work is necessary to correlate the various methods with 
more precise qualitative and quantitative tools in order to determine the 
“best,’’ although admittedly several may serve the purpose. 

Fukushima et al. (15) have demonstrated the presence of steroids in 
human urine which are reduced at C-20 and may account for 30 per cent 
of the metabolites of compound F. There is already evidence that such 
compounds may occur in human blood (16), but the majority of reagents 
discussed here will not detect their presence. The method of chromic-acid 
oxidation employed by Wilson (17) should detect such steroids and, in 
fact, much greater quantities of adrenocortical steroids are found in 
human blood by such means (18). 

To date, most studies have considered only the free (unconjugated) 
corticosteroids present in human blood. In this laboratory significant 
amounts of steroids have been released by the hydrolysis of human 
plasma with beta-glucuronidase (19, 20). Hydrolysis with acid is not 
suitable. Definitive identification of such compounds, using the method 
of the authors has been obtained (16). The conjugated corticosteroids in 
blood usually appear to be the reduced tetrahydro derivatives of their 
active precursors and, although probably inactive, faithfully mirror adreno- 
cortical function. Under some clinical circumstances the conjugated 
compounds may yield more reliable information than the free levels alone 
(20, 21). In one experiment, the repetitive oral administration of a steroid 
to a human volunteer resulted in the progressive rise of the conjugated 
corticosteroids to a level exceeding 3,000 micrograms per 100 ml. of plas- 
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ma, whereas the free level rose more slowly and did not exceed 300 micro- 
grams (16). Under these artificial circumstances the conjugated level was 
a more reliable index of the quantity of administered steroid than the 
free level. 

The continued interest in the plasma corticosteroids of man is based in 
part on the desirability of evaluating adrenocortical function at a level 
nearer to the source of the hormones, without the interposition of renal 
factors. The corticosteroids occur in urine almost entirely in a reduced 
state, conjugated as glucuronosides. These conjugates have been isolated 
from urine (22). On the other hand, in blood, about 50 per cent of the 
total quantity we have measured is free and retains the structure of the 
active substances secreted by the adrenal gland. Under conditions of 
chronic hypersecretion of the adrenal cortex, the conjugated moiety oc- 
casionally may exceed the free (20). The difference between the urinary 
and plasma corticosteroids is in part attributable to renal clearance of 
the free. versus the conjugated material. We have found that the free 
corticosteroids are cleared from plasma at a rate of 11.2 per cent and the 
conjugated, 71.0 per cent, as compared to the endogenous creatinine 
clearance (16) after the oral administration of large doses of a steroid. 
Such factors as the renal excretion and the conjugation are critical in the 
interpretation of the blood levels. In chronic hepatic disease, there is im- 
paired conjugation of blood steroids following the oral administration of 
compounds E or F (20). As pointed out by Eik-Nes et al. (23), the blood 
level has meaning ‘‘only when there is a balance between endogenous pro- 
duction and removal” of corticosteroids. With respect. to the ‘“‘free’’ 
level alone, removal is attributable to conjugation more than to renal ex- 
cretion. 

The determination of plasma corticosteroids in man has been applied 
widely to the study of many clinical conditions which cannot be adequately 
reviewed. Among these, light has been shed on the disordered adrenocorti- 
cal function in the adrenogenital syndrome and in rheumatic fever (24, 
25). The greatest clinical value lies in the diagnosis of Addison’s disease, 
and of Cushing’s syndrome due to adrenocortical hyperplasia, or adreno- 
cortical tumor. The base-line levels in each of these conditions is usually 
sufficiently distinctive to be of value. The response of the blood corti- 
coid level to the administration of adrenocorticotropin may bring into 
better perspective a patient’s adrenocortical status. The conditions under 
which these tests are conducted should be well controlled (26). Patients 
with Addison’s disease respond poorly to ACTH, with little or no elevation 
in the concentration of blood corticosteroids, even though the base-line 
levels, at times, may be within the lower range of normal (7, 21, 27). In 
Cushing’s syndrome, there is characteristically a hyper-responsivness to 
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ACTH, with the attainment of levels much greater than those in normal 
individuals following stimulation; this response diminishes after adequate 
subtotal adrenalectomy (21). The blood and urinary levels are also gen- 
erally high in Cushing’s syndrome due to adrenocortical tumor. With 
adrenal carcinoma there is little further increase with ACTH, whereas in 
some instances of adenoma a marked rise has been reported (7, 23, 28, 29). 
It is probable that the steroids measured in patients with adrenal carci- 
noma are different from those present in hyperplasia. Tetrahydro-S 
(pregnane-3(a),17(a),21-triol-20-one) has been found as a major com- 
ponent in the urine of patients with carcinoma (30, 31), whereas in hyper- 
plasia the usual reduction products of compound F are found. Both types 
of steroids would react with the ‘‘Porter-Silber’”’ reagent, which was em- 
ployed in the studies cited. When the differential diagnosis must be made 
between hyperplasia and tumor, it may be helpful to distinguish the major 
component in blood or urine by paper chromatographic techniques. We 
have been able to distinguish compounds F and S8 extracted from human 
blood in this manner, when their levels were high. 

It is hoped that further improvements in the methods for determining 
the adrenal corticosteroids in plasma are forthcoming. Until one or more 
of the procedures in use may be safely assumed to measure susbtances 
representative of the adrenocortical secretions and their metabolites in 
blood, the absolute results must be accepted with reservation. Due regard 
must be accorded the 20-hydroxylated and the conjugated corticosteroids, 
although it may ultimately be shown that these substances generally 
vary directly with those ordinarily estimated. Simplifications in techniques 
designed to facilitate clinical application of these tests are to be sought, 


so long as they do not significantly sacrifice specificity. 
ALFRED M. Boneiovannt, M.D. 


WALTER R. EBERLEIN, M.D. 
Endocrine Division, 
The Children’s Hospital of Philadelphia, and the 
Department of Pediatrics, 
University of Pennsylvania, 
Philadelphia, Pa. 
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Letter to the Editor 





CONGENITAL ADRENAL HYPERPLASIA WITH 
HYPERTENSION: UNUSUAL STEROID 
PATTERN IN BLOOD AND URINE* 


To THE EpirTor: 


Considerable evidence indicates that there is deficient synthesis of com- 
pound F (17-hydroxycorticosterone) by the adrenal cortex in congenital, 
virilizing adrenal hyperplasia. As a rule, the plasma 17-hydroxycortico- 
_ steroids (Porter-Silber chromogens) are low in spite of high endogenous 

adrenocorticotropin production (1), and fail to rise in response to adminis- 
tered ACTH (2). The excretion in the urine of normal metabolites of 
compound F is low (3). Excessive excretion of pregnane-3a, 17a, 20a-triol 
(4) suggests a block in the synthetic pathway between 17-hydroxyproge- 
sterone and compound F (2). That this is not due to lack of adrenal ‘‘11,- 
hydroxylase” is suggested by the excretion of large quantities of 11- 
oxygenated 17-ketosteroids (3). Other findings point to a deficiency of 
adrenal ‘‘21-hydroxylase”’ (3, 5). 

Recent study of an 83-year-old pseudohermaphrodite with congenital 
‘ adrenal hyperplasia complicated by severe hypertension has disclosed 
certain remarkable features of adrenal steroid metabolism, different from 
any heretofore recorded in the syndrome without hypertension. Prior to 
any treatment the level of free 17-hydroxycorticosteroids in the plasma 
was 24.7 micrograms per 100 ml. and of the conjugated steroids 52.3 
micrograms per 100 ml. compared to the normal level of 8.0+1.0 micro- 
grams obtained in this laboratory (6). The procedure was repeated sub- 
sequently and again revealed the presence of large quantities of these 
steroids in the blood. Paper chromatography (7) of unhydrolyzed plasma 
demonstrated a single steroid with the mobility and staining characteris- 
tics of compound § (delta-4-pregnene-17a, 21-diol-3, 20-dione) simul- 
taneously chromatographed. A single steroid was present in plasma hydro- 
lyzed with beta-glucuronidase (8), which was identified as tetrahydro-S 
(pregnane-3a, 17a,21-triol-20-one) by the same criteria. No traces of com- 
pound F or the normal metabolites of compound F were detected. 

Seven and one-half liters of urine were collected prior to treatment and 
extracted successively at pH 7.0, after the beta-glucuronidase hydrolysis, 





* This work was made possible by a research grant from the Division of Research 
Grants and Fellowships of the National Institutes of Health, U.S. Public Health Service 
and a Grant-in-Aid from the American Cancer Society — recommendation of the 
National Research Council. 
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and after acid hydrolysis. The extracts were treated with Girard’s re- 
agent-T and the separate ketonic and nonketonic fractions chromato- 
graphed, initially on Florisil and silica gel and finally on paper. The pre- 
dominant C-21 steroid isolated in crystalline form from the ketonic frac- 
tion of all three extracts was identified as tetrahydro-S by mobility of the 
free steroid and its acetate in various solvent systems (7), color reactions, 
sulfuric-acid chromogen spectrum, melting point, mixed melting point, 
and infrared spectroscopy. The excretion of tetrahydro-S averaged 24 mg. 
per liter of urine, or 18 mg. per twenty-four hours. Until now, this steroid 
has been isolated in large amount only from the urine of patients with 
adrenocortical carcinoma (9, 10). 

The predominant steroid in the nonketonic fraction, also isolated in 
crystalline form, was pregnane-3a,17a,20?,21-tetrol. The identity of this 
steroid was based upon chromatographic behavior of the free steroid and 
acetate; negative reactions with triphenyltetrazolium HCl (TPZ), metha- 
nolic sodium hydroxide (11), and the Porter-Silber reagent; liberation of 
formaldehyde and a 17-ketosteroid with the sulfuric-acid. chromogen 
spectrum of etiocholanolone, upon periodate oxidation; and infrared 
spectroscopy of the acetate, which was consistent with either of the isomers 
of 3a,20?,21-triacetoxypregnane-17a-ol. This steroid has not been pre- 
viously isolated. 

A second steroid was isolated in crystalline form from the ketonic frac- 
tion and tentatively identified as tetrahydro-desoxycorticosterone (preg- 
nane-3a,21-diol-20-one). Identification: was based upon the following 
criteria: the mobilities on paper chromatograms of the free steroid and of 
the acetate were identical with that of authentic pregnane-3a,21-diol-20- 
one and of 3a,21-diacetoxypregnane-20-one, respectively; the compound 
reacted with TPZ before and after heating (12) but not with the Porter- 
Silber reagent, suggesting the presence of an alpha-ketolic side-chain and 
absence of a hydroxyl group at C-17; pink fluorescence after treatment with 
phosphoric aigidl7 suggested absence of an oxygen function at C-11 (13); 
the steroid feacted with 2 ,4-dinitrophenylhydrazine to yield an orange 
product with maximal absorption at 495 my and of the intensity expected 
(14); the sulfuric-acid chromogen spectrum was similar to that of authentic 
tetrahydro-desoxycorticosterone. Tetrahydro-desoxycorticosterone has 
been isolated from human urine after administration of desoxycortico- 
sterone, but this is the first report of its spontaneous occurrence in urine. 

Pregnane-3a, 17a,20a-triol, identified by its unique sulfuric-acid spec- 
trum (4), and pregnane-3a,20a-diol, identified by infrared spectroscopy, 
were also isolated from the nonketonic fractions. 

Trace amounts of more polar nonketonic and ketonic steroids were iso- 
lated and partially characterized; all appeared to be 11-desoxy compounds 
by the phosphoric-acid test. No traces of compound F, corticosterone, or 
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their known metabolites (15) were detected. Chromatography on alumina 
of the neutral 17-ketosteroids demonstrated a preponderance of etio- 
cholanolone and the absence of 11-oxygenated 17-ketosteroids. Coincident 
with regression of the hypertension during hydrocortisone therapy, the 
unusual steroids in the urine disappeared and were replaced by the normal 
metabolites of compound F. 

All these findings, summarized in Table 1, strongly suggest an essentially 
isolated and complete deficiency of the adrenal enzyme or enzymes con- 


TABLE 1. STEROIDS ISOLATED FROM 7.5 LITERS OF URINE IN CONGENITAL 
ADRENAL HYPERPLASIA WITH HYPERTENSION* 








Ketonic steroids 4 } : 
Nonketonic steroids 


C-21 





C-21 C-19 








Tetrahydro-S, 180-190 mg. | Dehydroepiandroster- Pregnane-3a, 17a,20?,21- 


| 
| 





one, 6.13 mg. tetrol, 88.0 mg. 
Tetrahydro-desoxycorti- Androsterone, 57.3 mg. Pregnane-3a,20a-diol 
costerone, 4.5 mg.f Etiocholanolone, 202.7 Pregnane-3a, 17a,20a-triol, 
mg. | (66.0 mg.)f 


(No 11-oxygenated steroids detected) 





* Criteria of identification given in text. 
+ Losses incurred during chromatography. 
t Derived from average excretion of 6.6 mg. per twenty-four hours. 


cerned with the introduction of a hydroxyl group into the steroid molecule 
at C-11. The variance of these findings from those reported in other pa- 
tients with congenital adrenal hyperplasia suggests that ‘“116-hydrox- 
ylase” deficiency may be characteristic of the disease when complicated 
by hypertension. The resultant adrenal secretion of desoxycorticosterone 
may explain the hypertension found in this and other patients reported 
(16, 17). Technical details of this study will be published elsewhere. 
WALTER R. EBERLEIN, M.D. 
ALFRED M. Boneiovanni, M.D. 





The Department of Endocrinology, 
Children’s Hospital of Philadelphia, 
Department of Pediatrics, 

University of Pennsylvania, Philadelphia 
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The Endocrine Society 





THE 1956 ANNUAL MEETING 


The Thirty-eighth Annual Meeting of The Endocrine Society will be 
held in the Palmer House, Chicago, June 7, 8 and 9, 1956. 


THE 1956 AWARDS 


The selection of the recipients of the awards of The Endocrine Society 
is made by a Committee appointed by the Council of the Society. These 
awards and fellowships carry no obligation by the recipient to the Society 
or to the donors. 


MEDAL OF THE ENDOCRINE SOCIETY 


‘In 1954 the Council of the Society voted to establish a medal and an 
honorarium of $1,000 to be given to an individual for work of special dis- 
tinction in endocrinology. The recipient shall be chosen from nominations 
presented by members of the Society and is limited to citizens of the 
United States and Canada. 


THE CIBA AWARD 


The Ciba Award, to recognize the meritorious accomplishments of an 
investigator not more than 35 years of age in the field of clinical or pre- 
clinical endocrinology, was established in 1942, but no recipient was se- 
lected in 1942 or 1943. In 1944 the Award was presented to Dr. E. B. 
Astwood; 1945—Dr. Jane A. Russell; 1946—Dr. Martin M. Hoffman; 
1947—Dr. Choh Hao Li; 1948—Dr. Carl Heller; 1949—Dr. George Sayers; 
1950—Dr. Oscar M. Hechter; 1951—Dr. Albert Segaloff; 1952—Dr. Sey- 
mour Lieberman; 1953—Dr. Sidney Roberts and Dr. Clara Szego (Mrs. 
Roberts); 1954—Dr. Isadore M. Rosenberg; 1955—Dr. Jack Gross. Prior 
to 1952 the Award was $1,200. It is now $1,800. If within twenty-four 
months of the date of the award, the recipient should choose to use it 
toward further study in a laboratory other than that in which he is at 
present working, it will be increased to $2,500. 


THE AYERST, McKENNA AND HARRISON FELLOWSHIP 


This Fellowship was established in 1947. It is designed to assist men or 
women of exceptional promise in furthering their advancement towards 
a career in endocrinology. The Fellowship is awarded on alternate years 
(1955, 1957, etc.) and the stipend, which will not exceed $5,000, may be 
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divided into two Fellowships in varying amounts in accordance with the 
qualifications of the appointees. Individuals possessing the M.D. or Ph.D. 
degree, or candidates for either of these degrees, are eligible for appoint- 
ment. 


Applicants must submit the following information: 

1. Evidence of scientific ability as attested by studies completed or in 
progress. 

2. Recommendations from individuals familiar with the candidate and 
his work. 

3. A proposed program of study. 

4. Acceptance of the individual by the head of the department in which 
the Fellowship will be held. 

5. A statement that he or she will serve full time if awarded a Fellow- 
ship. A small amount of time (10 to 15 per cent) may be spent in 
course work or participation in teaching, the latter purely on a volun- 
tary basis. 


THE SCHERING AND THE UPJOHN SCHOLARS OF 
THE ENDOCRINE SOCIETY 


The Council of The Endocrine Society has established a category of 
Scholars. These grants have been made available through the generosity of 
the Schering Corporation and the Upjohn Company, and will be awarded 
to established investigators and teachers in the field of endocrinology who 
wish to extend their opportunities for work either in this country or abroad. 

The awards will not exceed $2,500 annually for each individual and 
will be granted on the basis of proposals submitted by the applicant. 
Such applications should include the estimated financial needs. The funds 
may be used for travel, maintenance and other expenses. 


Nominations 


Nominations for the Medal of the Endocrine Society; ‘the Ciba Award; 
and the Ayerst, McKenna and Harrison Fellowship may be made by any 
member of the Endocrine Society. They should be submitted on forms 
which may be obtained from the Office of the Secretary, 1200 North 
Walker Street, Oklahoma City 3, Oklahoma. Completed nominations 
should be returned to the Secretary not later than November 1 each year. 

Proposals for appointments as Scholars of The Endocrine Society should 
be made in writing by the individual, and addressed to the Secretary of 
the Society. They should be submitted by November 1 each year. 

The Awards Committee will meet in November and notice of awards to 
suceessful nominees and applicants will be made not later than December 1. 














The American Goiter Association 


THE 1956 ANNUAL MEETING 


The next Annual Meeting of The American Goiter Association will be 
held in the Drake Hotel, Chicago, Illinois, May 3, 4 and 5, 1956. 


ANNOUNCEMENT OF THE VAN METER 
PRIZE AWARD FOR 1956 


The American Goiter Association again offers the Van Meter Prize 
Award of $300.00 and two honorable mentions for the best essays sub- 
mitted concerning original work on problems related to the thyroid gland. 
The award will be made at the annual meeting of the Association which 
will be held at the Drake Hotel, Chicago, Illinois, May 3, 4 and 5, 1956, 
- providing essays of sufficient merit are presented in competition. 

The competing essays may cover either clinical or research investiga- 
tions, should not exceed 3,000 words in length and must be presented in 
English. Duplicate typewritten copies, double spaced, should be sent to the 
Secretary, Dr. John C. McClintock, 1493 Washington Avenue, Albany, 
New York, not later than January 1, 1956. The committee who will re- 
view the manuscripts is composed of men well qualified to judge the merits 
of the competing essays. 

A place will be reserved on the program of the annual meeting for the 
presentation of the winning essay by the author if it is possible for him 
to attend. The essay will be published in the annual proceedings of the 
Association. 
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Society, Atlantic City, N. J. (June 1955), 
8347 

AcHARD-THIERS SYNDROME: see Syndromes 

Acne: see Skin 

ACROMEGALY: see Pituitary disorders 

ACTH: see Pituitary preparations, adreno- 
corticotropic hormone 

Appison’s DisEaseE: see also Adrenal dis- 
orders 

and peptic ulcer, 1300* 

—— blood in: see also Adrenal, preps. & 

comps.; Blood 

effect of metacortandracin & meta- 

cortandralone in, 851+ 

electrolyte metabolism in: see also 

Electrolytes 

familial, with spastic paraplegia, 739* 

——  hypoadrenocorticism in _ pituitary 
myxedema (autopsy), 492* 

—— metabolic effects of progesterone in, 
1194* 

—— 17-OH-CS of blood & urine in, 886+ 

—— 17-OH-CS of plasma in, by simplified 
S-P method, 1073* 

—— 17-OH-CS of plasma in, during i.v. 

admin. of ACTH, 13* 

renal excretion of Na; changes in, in- 

dependent of changes in cortical hor- 

mone dosage, 1459* 

studies on aldosterone in, 8537 

—— therapy: see also Adrenal preps. & 

comps. 

urinary corticosteroids in, measured 

by counter-curr. distrib., 301* 

—— urine in: see also Adrenal preps. & 
comps.; Steroids 

—— with normal basal secretion of 17- 
OH-CS, 858+ 

ADH (antidiuretic hormone): see Pituitary 
preps. & comps. 

ADRENALINE: see Adrenal preps. & comps., 
epinephrine 

ADRENALS 

DISORDERS 

Addison’s disease: see Addison’s 

disease 

adrenal hyperplasia, virilizing; cur- 

rent therapy of, 373* 

adrenalectomized patient on corti- 

sone; diuresis, 17-OH-CS, electro- 
































ADRENALS (cont.) 

lyte and N excretion during stress, 

1057* 

adrenocortical hyperplasia; aber- 
rant adrenal function, 1291* 

adrenogenital syndrome; effect of 
different corticoids on 17-KS in, 

911* 

aldosteronism, 621* 
bilateral adrenal hyperplasia and 
adrenal tumor; CS of blood in, 

1043* 

——— bilateral adrenalectomy in man; 
water & salt metab. foll’g, 409* 
—— bilateral adrenocortical hyperplasia 
in case of Achard-Thiers syndrome, 

8967 

—— congenital adrenal hyperplasia; 
plasma 17-OH-CS in, by simplified 
S-P method, 1073* 

—— congenital adrenal hyperplasia with 
hypertension; unusual steroid pat- 
tern in blood and urine, 1531* 

—— Cushing’s syndrome: see Cushing’s 
syndrome 

—— byper- and hypoadrenocorticism; 

exchangeable body Na and K meas- 

urements in, 854T 
subtotal adrenalectomy for Cush- 
ing’s syn.; anaphylactic reaction to 

i.v. ACTH after, 362* 

tumor in Cushing’s disease, de- 
tected by extraperitoneal pneu- 

mography, 1144* 

——tumor, masculinizing; pregnancy 

following removal of, 154* 

tumor resected for Cushing’s syn.; 
blood urea levels foll’g, 156* 
tumors in female; virilism, 142* 
various; excretion of tetrahydro S 
in, 854 

PHYSIOLOGY & PATHOLOGY 

(ACTH) adrenocorticotropic hor- 
mone: see Pituitary preps. & comps. 
adrenal function after hypophysec- 

tomy in diabetes m., 391* 

adrenal glands and adrenal vein 
blood, human; analysis for steroidal 

substances, 324* 

—— adrenal-pituitary and sympathico- 

adrenal systems during stress & ad- 

min. of ACTH, 885t 
adrenal vein blood of man; adreno- 
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ADRENALS (cont.) 


ADRENALS (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 


PHYSIOLOGY & PATHOLOGY (cont.) 





corticosteroids in; effect of ACTH, 
1043* 

—— adrenalectomized rats; Pitressin 
and blood ACTH in, 840+ 

—— adrenalectomy; effect on glucose-6- 
phosphatase activity in rat liver, 
8977 

—— adrenocortical activity and ACTH, 
754* 

—— adrenocortical and thyroidal func- 
tions; effect of TSH on, 585* 

—— adrenocortical function; effect of 
partial hypophysectomy on, in the 
dog, 8437 

—— adrenocortical function; influence 
of the thyroid on, 1499* 

—— adrenocortical function; method 
for assessment of, 1035* 

——and hypophysis at autopsy, in 
thyroid disease, 1393* 

—— atrophy & lipoid depletion of cortex 
of, in advanced myxedema, 44* 
——hilateral adrenalectomy in rat; 
changes in blood ACTH (cross- 

cire. technique), 8417 

—— pituitary-adrenal function; effect of 
pre-anesthetic medications on, 94f 

—— stress-induced adrenal ascorbic- 
acid depletion; blockade of, 890T 

—— thyroid-adrenocortical metabolic 
interrels. in various thyroid condi- 
tions, 227* 

PREPARATIONS & COMPOUNDS 

—— adrenal steroids in dystrophia myo- 
tonica, 891* 

— adrenocortical and psychologic re- 
sponse to stress in man, 887+ 

—— adrenocortical hormones; inhibi- 
tion of growth-hormone diabetes in 
hypoph’d dogs by, 897T 

—— adrenocortical steroids, long-term 
admin.; production of “steroid 
diabetes” by, 8837 

—— adrenocortical steroids of blood & 
urine; methods for assessment of, 
1035*, 1524* 

—— aldosterone—a review, 621* 

—— aldosterone; acute renal response 
to (assay method), 852t 

-—aldosterone and other steroids; 
effect on renal functions & water in- 
tox., 853T 

—— aldosterone; assay of, by i.v. ad- 
min. to adr’lect’d rat, 888 

——— aldosterone, hydrocortisone & cor- 
tisone; recovery of, foll’g dialysis, 
1310* 


aldosterone; secretion of, by hy- 
poph’d dogs, 852+ 

(aldosterone) sodium-retaining cor- 
ticoid; studies on excretion (bilat. 

adr’lect’y; stress; arthritis), 8537 

—— aldosterone; studies on, in Addi- 
son’s dis., 853+ 

—— aldosterone, urinary; microchem. 
estimation of, 8867 ; 

—— A‘-androstene-3,17-dione in pre- 
and post-natal human adrenals, 
379* 

—— A‘-androstene-11-ol-3,17-dione; is- 
Olation of from human adrenal in- 
cubates, 382* 

—— compounds E and F: see separate 

categories—Cortisone; Hydrocorti- 

sone 

conjugates of C-21 steroids in hu- 

man plasma, 8557 

—— corticoids and folliculoids in the 
regulation of anabglism, lymphatic 
tissue & inflammation, 893+ 

—— corticoids; endotoxin-induced hy- 
pothermia in mice, 887+ 

—— corticoids of serum in liver disease; 
effect of cortisone, ACTH & stress, 
943* 

—— corticoids, urinary; atypical P-S 
reaction after admin. of sulfa- 
merazine, 1152* 

—— corticosteroid secretion in adrenal 
vein of cold-exposed dogs, 889t 
—-— corticosteroids and 17-KS in study 
of thyroid-adrenocort. interrels., 

227* 

—— corticosteroids; effect on steroido- 
genesis, 8907 

—— corticosteroids (17,21,0H-CS); 
question of analytic destruct. of, by 
phosgene, 377* 

—— corticosteroids; urinary; counter- 
curr. distrib. procedure for quant. 
qual.-analysis of small amounts of, 
301* 

——— corticosterone and _ 17-OH-corti- 
costerone in peripheral & adrenal 
venous blood of* man; effect of 
ACTH, 1043* 

—— cortisol: see also separate category, 
Hydrocortisone 

—— cortisone: see also separate cate- 
gory, Cortisone 

—— DCA and hypoadrenalism; effect 
on response of rat to ouabain, 895+ 

—— 1l-dehydrocorticosterone, _corti- 




















December, 1955 


ADRENALS (cont.) 

PREPARATIONS & COMPOUNDS (cont.) 
costerone & tetrahydro § in urine of 
man with rheum. fever, treated with 
ACTH, 760* 

—w— dehydroepiandrosterone in plasma 
of adult males & females, 702* 

—— dehydroepiandrosterone; predomi- 
nant 17-KS in plasma of adult 
males, 693* 

—— determination of free plasma 17- 
hydroxy & 17-desoxy corticosteroids 
& gluc.-acid conjugates, 970* 

—— 17,21-dihydroxy-20-ketosteroids of 
plasma during & after pregnancy, 
317* 

—— 17,21-dihydroxy-20-ketosteroids; 
specificity of reaction with phenyl- 
hydrazine, 505* 

——— epinephrine: effect on plasma lipids 
in epilepsy, 818* 

—— epinephrine in study of effect of 
‘glucagon on periph. utilization of 
glucose in man, 28* 

—— 9a-fluoro and 9a-chloro hydrocorti- 
sone: see also separate category, 
Hydrocortisone 

—— 9a-halogenated steroids admin’d to 
rat; inhibition of ACTH activity 
foll’g, 8497 

—— homogenates; quant. assay of 11- 
B-hydroxylase activity in, 891+ 

—— hydrocortisone: see also separate 
category 

—— metacortandracin and _ metacor- 
tandralone in Addison’s dis., 851+ 

—— metacortandracin, 9a-fluorohydro- 
cortisone & hydrocortisone; effect 
on ACTH secretion, 8507, 911* 

—— Meticorten and Meticortelone; ef- 
fect of chronic administration of, 
894t 

——  17-OH-CS and ACTH of blood; 

’ effect of hypothalamic lesions on, 
foll’g trauma in the dog, 839f 

—— 17-OH-CS§; defect in metab. of, in 
dying patients, 8937 

—— 17-OH-CS during i.v. admin. of 
ACTH; response in various clin. 
conditions, 13* 

—— 17-OH-CS excretion during men- 
strual cycle, 1150* 

—— 17-OH-CS excretion during stress, 
in man; diurnal variations, 1057* 

—— 17-OH-CS excretion in rheum. 
fever; effect of cortisone, ACTH & 
salicylates, 523* 

—- 17-OH-CS in sweat; effect of hy- 
drocortisone admin., 829* 
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ADRENALS (cont.) 

PREPARATIONS & COMPOUNDS (cont.) 
17-OH-CS; normal basal secretion 
of, in Addison’s dis., 858+ 

——17-OH-CS of blood and urine; 
kinetics of response to ACTH, 856t 

—— 17-OH-CS of plasma and urine in 
eval. of adrenocort. function, 886+ 

—— 17-OH-CS of plasma; clin. applica- 
tion of simplified S-P method for, in 
endocrine disease, 1073* 

—— 17-OH-CS of plasma during pre- 
operative period, 1069* 

—— 17-OH-CS of plasma; effect of py- 
rogenic reaction inhibited by am- 
inopyrine, 859f ‘ 

—— 17-OH-CS of plasma; response of, 
to ACTH in adrenocort. disease & 
pregnancy, 855+ 

—— 17-OH-CS, total, of plasma; deter- 
mination of, 891+ 

—— prednisone, cortisone & hydrocorti- 
sone; effect on plasma lipids, 1308* 

--— steroid output of rat adrenals; ef- 
fect of age on, 8837 

—— steroidal substances (incl. comps. 
B & F) in human adrenal vein blood 
& adrenal glands, 324* 

—— steroids; chromogenic spectra of, in 
100 per cent phosphoric acid, 8897 

— steroids of urine; effect of hypoph’y 
on; cortisone therapy postop., 1239* 

—— tetrahydro §; excretion of, in nor- 
mal & path. urine, 8547 

—— unusual steroid pattern in blood & 
urine in congen. adrenal hyperplasia 
with hypertension, 1531* 

Cortisone (compound E) 

administration; effect of estro- 

gen & androgen on calcium me- 

tab. during, 858t 

—_— and DCA; constant dosage of, in 
Addison’s dis.; variation in renal 
excretion of Na during, 1459* 

—— and growth hormone; effect on 
CH metab. in hypophy’d mon- 
keys, 844t 

—— and high cholesterol diet; effect 
on phospholipid turnover in rab- 
bit, 8857 

—— and hydrocortisone, radioactive, 
distribution of, in human sub- 
jects, 8517 

—— effect on body fluids, steroids, 
electrolytes & mucopolysacchar- 
ides in myxedema, 1131* 

— effect on changes in water excre- 
tion after hypoph’y in man, 553* 

—— effect on corticoids of serum, 
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ADRENALS (cont.) 
Cortisone (compound E) (cont.) 


acid-hydrolyzable, in various con-— 


ditions, 215* 

effect on excretion of radioactive 

vit. By in rats, 8587 

effect on SPI in hypothyroid pa- 

tients maintained on _ thyroid, 

953* 

effect on steroid excretion and 

menses in adrenal hyperplasia, 

1291* 

——, growth hormone & triiodothy- 

ronine; interactions of, in exper. 

diabetes, 8607 

hazard of, in hypercholestere- 

mia, 8827 

——, hydrocortisone & DCA; effect 
on urinary volume & electrolytes, 
8917 

—— in current therapy of virilizing 

hyperplasia (oral vs. parenteral), 

373* 

inhibition of ADH secretion by, 

8717 

long-term therapy in r. arthri- 

tis: metab. & endocrinologic re- 

sults of abrupt cessation of, 856 

orally; route of absorption in pa- 

tient with chylothorax; blood 

corticosteroids, 167* 

—— prophylactic use of, for surgery 

of pituitary, 857T 

species variations in response of 

serum lipoproteins to, 8577 

—— therapy; development of peptic 
ulcer during, in Addison’s dis., 
1300* 

—— withdrawal after bilat. adr’lect’y 
in man; changes in water '& salt 
metab. foll’g, 409* 

Hydrocortisone (compound F) (cortisol) 
and ACTH; inhibitory action of, 





























on estradiol-induced uterine 
growth, 8957 
and ascorbic. acid; effect on 





adrenal function in cold-exposed 
g. pig, 884 
—— and corticosterone; effect of large 
oral doses on uropepsin/creati- 
nine ratio, 991* 
and derivatives; i.v. infusion of; 
effect on CH metabolism, 891 fT 
—— 4-C"-labeled; biliary excretion of 
radioactivity after, in the rat, 
888t 
cortisol and growth hormone; in- 
fluence of, on blood formation in 
hypoph’d rats, 8417 
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ADRENALS (cont.) 
Hydrocortisone compound F) (cortisol) 

(cont.) 

cortisol; effect on mast cells of 
hypoph’d rats, 873+ 
—— 9a-fluoro and 9a-chloro hydro- 
cortisone; toxicity of, in rats, 384* 
—— 9a-fluorohydrocortisone; = sup- 
pression of endogenous adreno- 
cort. secretion with, in adrenal 
disease, 850 < 
intravenously; acute effects on 
glucose & insulin tolerances & P 
metab., 1247* 
intravenously; effects on electro- 
lytes of serum & urine, 176* 
isolation of metabolites foll’g 
perfusion of radioactive cortisol 
through rat liver, 8837 

—— metabolism (serum & urine) in 
man; lack of effect of ascorbic 
acid on, 1257* 

—— plasma clearance; 17-OH-CS and 
17-KS excretion, in study of ef- 
fect of thyroid on adrenocort. 
function, 1499* 

—— topical; effect on keloids & scars, 
888t 

—— water-soluble preparation of, for 
clinical use, 763* 

AGE: see also Children; Infants 
effect on adrenal steroid output of 
rat, 883T 
—— effect on extractable glucagon of 
pancreas, 1089* 
in relation to glycogen cone. in en- 
dometrium, 1106* 

—— in relation to weight of the thyroid & 

incidence of nodules, 1270* 

ALDOSTERONE: see Adrenal preps. & comps. 
ALKALI 




















alkaline incineration for PBI, 354* 
effect of, on intermedin, 8427 
therapy, oral; useful agent for, 503* 
ALLEN’s method of correction: see Methods; 
Steroids, 17-KS — 
ALLERGENIC properties of pregnanediol, 877 t 
AMENORRHEA: see Menstruation 
AMERICAN DIABETES ASSOCIATION 
Annual Meeting, Atlantic City, N.J., 
1955 (one joint session with the Endo- 
crine Society) 
program, 512; abstracts of pa- 
pers on, 859f 
AMERICAN Geriatrics Society; 1955 An- 
nual Meeting, 282 
AMERICAN GoITER ASSOCIATION 
Annual Meetings 
—— April 1955, Oklahoma City, Okla.; 
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AMERICAN GoITER AssocIATION (cont.) 
Annual Meetings (cont.) 
announcements of, 164, 282, 390, 
516; program, 516 
—— April 1956, Chicago, Ill.; announce- 
ments of, 1455, 1537 
Awards (Van Meter Prize; Award of Mer- 
it; Certificates for Meritorious Serv- 
ice) 
for 1955; announcement of, 164; 
recipients of, 1456 
—— for 1956; announcements of, 1455, 
1537 
AMERICAN MEDICAL WRITERS’ ASSOCIATION; 
1955 Annual Meeting, 519 
AMINO NITROGEN: see Nitrogen 
AMINOPYRINE inhibition of the plasma 17- 
OH-CS increase produced by the pyro- 
genic reaction, 859+ 
ANAPHYLAXIS: see also Reactions 
anaphylactic reaction to.i.v. ACTH 
after adrenalectomy; immunologic 
studies, 362* 
ANDROGENS: see also Testis; Sex; Steroids 
androgenic manifestations in ovarian 
agenesis, 1*, 8777, 1161* 
androsterone in plasma of adults, 
693*, 702* 
—— effect of, on Ca metab. during admin. 
of cortisone, 858+ 
effect of testosterone prop. on pros- 
tate gland of patients over 45, 297* 
—— excretion of: see also Steroids 
—— 19-nortestosterone and testosterone; 
comparison of anabolic and andro- 
genic effectiveness (oral vs. s. c. route), 
848+ 
—— 19-nortestosterone; metabolic  ef- 
fects in breast cancer & osteoporosis, 
848+ 
—— stimulation of: see Gonadotropins 
—— TCP; effects of x-irrad. on response of 
access. sex organs to, in rat, 877T 
—— various, and castration; effect on in- 
dividual muscles of g. pig, 8497 
A‘-ANDROSTENE-3,17,DIONE: see Adrenal 
preps. & comps. - 
A‘-ANDROSTENE-118-OL-3,17-DIONE: see Ad- 
renal preps. & comps. 
ANNOUNCEMENTs: see Endocrine Society; and 
Am. Diabetes A.; Am. Geriatrics Soc.; 
Am. Goiter A.; Am. Med. Writers’ A.; 
Ciba Foundation; Congress of French- 
Speaking Endocrinologists; Harvard 
Med. School; Henry Ford Hosp.; Inter- 
Society Cytology Council; Laurentian 
Hormone Conference; New York Acad. 
Med. 
ANNUAL MEETINGs: see Announcements, and 
under name of Society 
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ANTHRONE method: see Methods 

ANTIDIURETIC HorMoNE (ADH): see Pitui- 
tary preps. & comps. 

ANTITHYROID Drugs: see also Cyanate; Mer- 
capto compounds; Thio compounds; 
Thyroid disorders 

action on conversion of diiodotyro- 

sine to thyroxine, 867 

effect on I8! tests for hyperthyroid- 

ism, 995* 

ARTHRITIS 

rheumatoid; metabolic & endocrin- 

ologic results of abrupt cessation of 

long-term cortisone therapy in, 856 f 

rheumatoid; plasma 17,21,dihydroxy- 

20-ketosteroids in pregnancy; as re- 

lated to, 317* 

—— therapy: see also Adrenal preps. & 
comps. 

Ascorsic Acip: see Adrenal physiology; Vi- 
tamins 

AutHor INDEx to Volume 15, 1538 

Awarps: see Endocrine Society; Am. Goiter 
A.; Ciba Foundation 

Ayerst, McKenna & Harrison FELLOW- 
SHIP: see Endocrine Society, awards 














Basau METABOLISM 

effect of antithyroid drugs on: see An- 
tithyroid drugs; Thyroid disorders 
effect of iodine on, see Iodine; Thy- 
roid disorders 

—— effect of progesterone on, 1194* 
effect of triiodothyronine and other 
thyroid subst. on, see Thyroid prep. & 














comps. 
evaluation of response to thyroid, 
148* 

—— hypometabolism, non-myxedema- 


tous; the syndrome, and effects of tri- 
iodothyronine & thyroxine, 1354* 
—— hypometabolism without hypothy- 
roidism; diagnostic accuracy of PBI 
in, 1379* 
—— in dystrophia myotonica, 801* 
—— in study of amount of tissue to be left 
at subtotal thyroidectomy, 1409* 
—— in study of tolerance for thyroid in 
myxedema, 568* 

—— in study of triiodothyroacetic acid in 
myxedema, 653* 

—— in study of TSH in relation to adreno- 

cort. & thyroid function, 585* 

in thyroid disorders: see Thyroid 

— — in various endocrinopathies: see spe- 
cific gland or disease 

—— plus PBI and cholesterol in eval. of 
oral triiodothyronine & thyroxine in 
myxedema, 285* 
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BasaL METABOLISM (cont.) 


——— versus PBI; diagnostic accuracy of, | 


in thyroid disease, 1379* 
Basopuits of pituitary: see Pituitary physi- 
ology & pathology 
Boop: see also under constituent or under 
disorder involved 
—— ACTH (editorial), 754* 
—— ACTH in: see also Pituitary prep. & 
comps. 
—— adrenocortical steroids in peripheral 
blood of man, 1524* 
—— calcium: see Calcium; Electrolytes 
—— cells; alterations in, after bilat. 
adrenalectomy in man, 409* 

—— chloride: see Electrolytes; Sodium 
—— cholesterol: see Cholesterol; Lipids 
—— corticosteroids: see Adrenal prep. & 

comps. 
—— 17,21-dihydroxy-20-ketosteroids: see 
Adrenal preps. & comps. 
—— electrolytes: see Electrolytes 
—— enzymes: see Enzymes 
— eosinophils; effect of iv. ACTH on 
during prolonged oral cortisone ther- 
apy, 13* 
- eosinophils; effect of i.v. hydrocorti- 
sone on, 176* 
—— eosinophils; effect of progesterone on, 
1194* 
——erythrocytosis assoc. with acyclic 
hemorrhagic menstrual bleeding, 199* 
— formation of, in hypoph’d rat; effect 
of GH & cortisol on, 8417 
— free 17-hydroxy and 17-desoxy cor- 
ticosteroids & their gluc.-acid conju- 
gates; determination of, 970* 
— glucose: see Carbohydrate metabo- 
lism; Diabetes; Insulin 
— gonadotropin: see Gonadotropins 
— growth hormone activity in; method 
for, 537* 
— hydrocortisone: see Adrenal preps. & 
comps. 
— 17-hydroxycorticoids (17-OH-CS) in: 
see Adrenal preps. & comps. 
— iodine: see Iodine 
— 17-ketosteroids of, 693*, 702* (see also 
Steroids) 

—— lipids: see Lipids 

— lipoproteins, 73* (see also Lipids) 
——lympholytic action of Meticorten, 

894} 

—— mono- and di-iodotyrosine in, 1216* 
(see also Thyroid preps. & comps.) 
—— mucopolysaccharides: see Carbohy- 

drate metabolism 
—— new serum I component in functional 
Ca of thyrojd, 1315* 
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Boop (cont.) 
—— of adrenal vein; adrenocorticosteroids 
in, 324*, 1043* 

—— phosphorus: see Phosphorus 

—— potassium: see Potassium; Electro- 

lytes 

— — pressure: see Vascular system 

—— progesterone: see Progesterone 

—— protein: see Nitrogen; Lipids; Protein 

—— red cell volume, cire’g, of hypoph’d 

rats; effect of plasma from pregnant 
rats on, 841f 

—— relaxin: see Relaxin 

—— sugar: see Carbohydrate metabolism 

Diabetes; Insulin 

—— thyroidal substances in: see Thyroid 

preps. & comps. 
—-— triiodothyronine: see Thyroid preps. 
& comps. 

—— TSH: see Pituitary preps. & comps. 

—— white cells; glucose uptake by, in di- 
abetes, 897 t 

Bopy 

—— fluids: see Blood; Chylothorax; Peri- 
toneal fluid; Saliva; Sweat; Tissues; 
Urine 

—— growth and weight: see Children: 
Dwarfism; Infants; Nutrition; Pitui- 
tary preps., growth hormone 

—— temperature: see Temperature 

—— tissues: see Tissues; and under organ 

involved 
Bone: see also Arthritis; Calcium; Parathy- 
roid; Phosphorus 

—— metastases to: see Thyroid disorders, 

cancer 

—— pseudofractures with hypercalcemia; 

osteomalacia vs. hyperparathyroid- 
ism, 870¢ 

—— rickets, hypophosphatemic, 

slight acidosis, 869+ 

—— skeletal abnormalities in pseudo- 

pseudohypoparathyroidism, 576*,964* 

—— tibia test used in assay of growth hor- 

mone activity, 537** 
Books RECEIVED (REGISTER): 166, 283, 522, 
660, 774, 1158 
BRAIN: see also Mental; Nervous system 
—— cerebrospinal fluid; metabolism of io- 
dine in, 1482* 

—— EEG changes & mental deficiency in 
pseudo-pseudohypoparathyroidism, 
576* 
hypothalamus: see Hypothalamus 
Breast: see also Ovary 
gynecomastia, familial, associated 
with genital abnormalities, 182* 

—— mammary cancer of mouse; rate of 
nucleic-acid synthesis in; effect of sex 
steroids on, 882* 


with 
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Breast (cont.) 


—— mammary gland slices from pregnant 
g. pigs; respiration of, 880+ 
prolactin: see Gonadotropins 





Cu ; see Radioactive 

Ca.ctum: see also Bone; Electrolytes; Para- 

thyroids 

—— metabolism; effect of estrogen & an- 
drogen on, during admin. of cortisone, 
8587 

CANCER: see also under specific organ in- 

volved 

I'31 in study and treatment of: see Io- 
dine, radioactive 

—-— incidence of, in androgen-treated pros- 
tatic abnormalities after age of 45, 
297* 

—— metastatic; A‘-androstene-11{-ol-3, 
17-dione in incubates of adrenals from 
patients with, 382* 

—— neoplastic diseases; PBI foll’g admin. 
of thyroxine in, 1116* 

—— neoplastic nodules of the thyroid; 
age, sex & geog. relationships; inci- 
dence in clin. normal glands, 1270* 

—— new serum I component in functional 
Ca of thyroid, 1315* 

—— of cervix; effect of i.v. progesterone 
on, 151* 

—— studies in thyroid cancer, see Thyroid 
disorders 

—— therapy: see also Androgens; Estro- 
gens; Radioactive 

CARBOHYDRATE METABOLISM: see also Dia- 

betes; Insulin; Pancreas 

effect of aldosterone on, 621* 

—— effect of i.v. hydrocortisone & deriva- 
tives on, 891+ 

—— fructose, i.v., with & without ACTH; 
effect on blood glucose in normal & di- 
abetic subjects, 1475* 

—— glucagon; effect on peripheral utiliza- 
tion of glucose in man, 28* 

—— glucagon (HGF), extractable, of the 
human pancreas, 1089* 

——— glucose and insulin tolerances; acute 
effects of i.v. hydrocortisone on, 1247* 

—— glucose, C'-labeled; metabolism of, 
in normal & diabetic subjects, 8607 

—— glucose; importance of, in stimulation 
of rat adrenals by ACTH, 893f 

—— glucose levels; effect on lipogenesis & 
oxidation in rat liver & adipose tissue, 
8617 

—— glucose tolerance in Cushing’s dis., 
before & after operation & ACTH, 
1144* 
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CARBOHYDRATE METABOLISM (cont.) 

glycogen of endometrium; quant. es- 

timation of, using anthrone method, 

1106* 

—— hormonally induced changes in glu- 
cose-6-phosphatase activity in rat 
liver, 8977 

—— hypoglycemia: recent advances in 
knowledge of, 826* 

—— in intact & hypoph’d monkeys; effect 

of GH & cortisone on, 844+ 

ketone & glucose levels in blood; ef- 

fect of pituitary ketogenic factor on, 

in rat, 872+ 

—— mucopolysaccharides; effect of hor- 
mones on, in myxedema, 1131* 

Carcinoma: see Cancer; and under specific 
organ involved 

CastRATEs: see Ovary; Testis 

Crerate color, stable, in PBI method, 354* 

CEREBROSPINAL FLuIp; metabolism of io- 
dine in, 1482* 

CHILDREN: see also Growth; Infants; and un- 
der various endocrine disorders 

—— congenital disorders: see Congenital 

—— diabetic, receiving steroids; effect of 
thyroxine on PBI in, 1116* 

—— histopathologic exam. of skin in di- 
agnosis of myxedema in, 459* 

—— idiopathic spont. hypoglycemia; re- 
cent advances in knowledge of, 826* 

—-— juvenile diabetes, severe; hypophy- 
sectomy in, 859T 

—— juvenile hyperparathyroidism with 
peptic ulcer, 1141* 

—— thyroid cancer in; pathologic consid- 
erations and their therapeutic impli- 
cations, 1437* 

—— with rheumatic fever: see Rheumatic 
fever 

CHLORIDE (salt): see Electrolytes; Sodium 

CHLOROHYDROCORTISONE: see Adrenal preps. 
& comps. 

CHOLESTEROL (of blood): see also Lipids 

effect of prednisone on, 1308* 

—— effect of prolonged thyroid therapy 
on, 73* 

—— effect of triiodothyroacetic acid on, in 
myxedema, 653* 

—— following hypophysectomy in man, 
1228*, 1239* 

—w— hypercholesteremia; hazard of ACTH 
& cortisone in, 8827 

—— in diagnosis of various thyroid states, 
1379* 

—— in dystrophia myotonica, 801* 

—— in evaluation of oral triiodothyronine 
& thyroxine in myxedema, 285* 

—— in non-myx. hypometabolism; effect 
of triiodothyronine & thyroxine, 1354* 
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CHOLESTEROL (cont.) 

in study of amount of tissue to be left 

at subtotal thyroidectomy, 1409* 

Cuorionic GONADOTROPIN: see Gonado- 
tropin; Pregnancy 

CHROMATOGRAPHY: see Methods 

CHROMOSOMAL SEx: see Sex 

CuyYLOTHORAX; route of absorption of oral 
cortisone in, 167* 

Cisa Awarp: see Endocrine Society, awards 

Crpa Founpation Awarps for Research into 
Problems of Ageing, 282 

Crrruosts: see Liver 

Curmacteric: see Estrogens; Menstruation; 
Ovary 

Cuinics, Teaching: see Teaching Clinics 

Coup: see Temperature 

Compounps B, E, F, tetrahydro S: see Adre- 
nal preps. & comps. 

CONGENITAL: see also Familial; Hermaphro- 
dism 

adrenal hyperplasia: see Adrenal dis- 

orders 

—— anomalies associated with gonadal 
agenesis, 1,* 1161* 

——anomalies in pseudo-pseudohypo- 

parathyroidism, 576*, 964* 

goiter; mono- and di-iodotyrosine of 

blood in, 1216* 

goiter: see also Infants; Thyroid dis- 

orders 

toxoplasmosis with pituitary dwarf- 

ism, 745* 

Contents of Volume 15, page i (December) 

CortTicoips; CoRTICOSTEROIDS; CoRTICOS- 
TERONE: see Adrenal preps. & comps.; 
Steroids 

CortIsone: see Adrenal preps. & comps. 

CounTER-CURRENT distribution procedure: 

see Methods 

CREATININE: see Nitrogen ; 

Cretinism: see Thyroid disorders, hypothy- 
roidism 

CrypTorcuipisM: see Testis 

CusHine’s SynpROME: see also Adrenal dis- 
orders; Pituitary disorders 

adrenocorticoids in adrenal venous 

blood and in plasma, 1043* 

complications in management of, in- 

cluding anaphylactic reaction to i.v. 

ACTH after adrenalectomy, 362* 

—— diagnosis in doubt; adrenal tumor de- 
tected by extraperitoneal pneumogra- 
phy, 1144* 

—— effect of 9-a-fluorohydrocortisone on 
steroid secretion in, 850t 

—— 17-OH-CS of blood and urine in, 886 

—— 17-OH-CS of plasma in, by simplified 
S-P method; effect of adrenalectomy, 
1073* 
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CusuHine’s SYNDROME (cont.) 
—— 17-OH-CS of plasma in, during i.v. 

admin., of ACTH, 13* 

removal of adrenal tumor for; dec’d 

blood urea levels foll’g, 156* 

urinary corticosteroids in, measured 

by counter-curr. distribution, 301* 

without adrenocortical tumor; effect 

of roentgen irrad. of pituitary in, 8847 

CyanaTE; discharge of thyroidal I'*! after 
i.v. NaSCN in hyperthyroidism, 238* 

CyanipeE-inhibited I uptake of thyroid slices; 
effect of methylene blue on, 131* 











1d umrnpscnueicaneneshs see Adrenal 
preps. & comps. 


DEHYDROEPIANDROSTERONE: see Adrenal 
preps. & comps. 
17-DEsoxYcoRTIcosTEROIDS: Desoxycorti- 


costerone (DCA): see Adrenal preps. & 
comps. 

Drasetes Insrprpus: see Pituitary disorders 

DiaBetes ME.uItTUws: see also Carbohydrate 
metabolism; Insulin; Pancreas 

associated with dystrophia myoton- 

ica, 801* 

diabetic children receiving steroids; 
PBI foll’g admin. of thyroxine in, 
1116* 

diabetic nephropathy; relation to 

control of diabetes, 499* 

—— diabetic-like glomerulosclerosis pro- 
duced by long-term admin. of adreno- 
cort. steroids, 883 

—— distribution and degradation of I'#!- 

labeled insulin in, 861+ 

experimental; interactions of GH, 

cortisone & triiodothyronine in, 860 

—— fructose, i.v., with & without ACTH; 
effect on blood glucose in, 1475* 

—— glucagon, extractable, of the human 
pancreas, 1089* 

—— glucose tolerance tests: see also Car- 
bohydrate metabolism 

—— glucose uptake by white blood cells 

in, 8977 

in case of gigantism & acromegaly; 
renal and autopsy studies, 872+ 
insulin therapy: see also Insulin 

—— metabolism of C-labeled glucose in, 

860 

prolonged admin. of vit. Bis, folic acid 
and Ca pantothenate in, 898+ 
retroplacental blood; growth hor- 

mone-like activity in, 537* 

severe; effects of hypophysectomy in, 

391* 

—— severe, juvenile; hypophysectomy in, 
859T 
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DraBeTEes MELLITUS (cont.) 
sugar tolerance tests: see also Carbo- 
hydrate metabolism 
Dratysts: see Methods 
Diet: see also Nutrition; Vitamins 
—-— effect of urinary amino nitrogen lev- 
els, 481* 
—— iodine content of; effect on thyroid 
physiology, 995* 
—— iodine-restricted (rice regimen); ef- 
fect on I'! uptake, 592* 
17,21, DinypRoxy-20-KETosTEROIDS: see 
Adrenal preps. & comps. 
D110p0THYRONINE: see Thyroid preps. & 
comps. 
DimoDOTYROSINE: 
comps. 
DiNITROPHENOL 
—— depression of PBI with, 862+ 
—— effect on iodide transport in thyroid 
slices, 131*, 598* 
Diurgsis: see Kidney; Pituitary preps. & 
comps. (ADH); Water 
Dwarrism: see also Growth; Syndromes; and 
under various endocrine disorders 
associated with gonadal agenesis, 1*, 





see Thyroid preps. & 








1161* 
cretinism: see Thyroid disorders, hy- 
pothyroidism 

—— pituitary dwarfism & toxoplasmosis, 
745* 

—— pituitary dwarfism: see also Pituitary 
disorders 


Dynamic endocrinology in everyday clinical 
medicine, 276* 
DyYSGENESIS 
—— gonadal, 1*, 877t, 1161* 
—— thyroidal, as a cause of cretinism; I'*! 
studies, 668* 
Dystroputa Myortonica: see Muscle 


Eoveron: Letters to: see Letters to the Editor 

EpIToRIALs: 148*, 276*, 373*, 499*, 647*, 
754*, 826*, 1035*, 1524* 

ELECTROCARDIOGRAM: see Heart 

ELEcTROCORTIN: see Adrenal preps. & comps. 
aldosterone 

ELECTROENCEPHALOGRAM (EEG): see Brain 

ELECTROLYTES: see also under various endo- 
crine disorders 

—— and water; excretion of, in rats with 

diabetes insipidus, 870 

chloride excretion; effect of proges- 

terone on, 1194* 

—— dynamic endocrinology in clinical 

medicine, 265*, 276* 

effect of aldosterone on—a review, 

621* 
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ELECTROLYTES (cont.) 
effect of TSH, cortisone & thyroid on, 
in myxedema, 1131* 
—— metabolic effects of 19-nortestoster- 
one on, in breast cancer & osteoporosis, 
8487 
—— of serum & urine foll’g i.v. admin. of 
hydrocortisone, 176* 
—— urinary; effect of adrenal steroids on, 
891* 
—— urinary Na & K in assay of aldoster- 
one, 852 
ENpocRINE’ see also Androgens; Estrogens; 
Gonadotropins; Hormones; Progester- 
one; Steroids; and under various glands 
studies in dystrophia myotonica (his- 
tologic & chemical), 801* 
ENDOCRINE Society 
ABSTRACTS 
of papers presented at the 37th An- 
nual Meeting (1955), Atlantic City, 
N.J., 8347 
ANNUAL MEETINGS 
—— Thirty-seventh, Atlantic City, N.J., 
June 1955 
—announcements of, 161, 279, 387, 
508, 656 
— probram of (last session, joint, 
with Am. Diabetes A.), 508 
— abstracts of papers on program, 











8347 
—— Thirty-eighth, Chicago, Ill., June 
1956 
— announcements of, 1313, 1453, 
1535 


AWARDS (Medal of the Endocrine Society; 
Ciba Award; Ayerst, McKenna & 
Harrison Fellowship; Schering Schol- 
ar; Upjohn Scholar) 

for 1955 

— announcements of, 162, 279, 387, 
513, 656 

— recipients of, 906 

for 1956 

— announcements of, 771, 904, 
1040, 1156, 1313, 1453, 1535 

FELLOWSHIPS: see Endocrine Society, 
awards 

JOURNAL OF CLINICAL ENDOCRINOLOGY & 
METABOLISM: see Journal 

MEDAL: see Endocrine Society, awards 

OFFICERS; COUNCIL; PUBLICATIONS COM- 
MITTEE; EDITORIAL BOARD & EDITOR 

for 1954-65: see general informa- 

tion pages, front.ad section, Jan.— 

June issues 

—— for 1955-56: see Ibid. July—Dec. is- 
sues 
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ENDOCRINE Society (cont.) 

POSTGRADUATE ASSEMBLY IN ENDOCRINOL- 
OGY & METABOLIsM, Sept.—Oct. 1955 
(sponsored with Indiana University 
School of Medicine, Indianapolis) 

—— announcements of, 515, 659, 771, 
899, 1039, 1155 
—— program, 900 
SCHOLARS: see Endocrine Society, awards 
ENDOCRINOLOGY 

—— assemblies, conferences, congresses, 
courses, meetings, symposiums on: see 
Announcements; and under name of 
organization 

—— dynamic, in everyday clinical medi- 
cine, 265*, 276* 

ENDOMETRIUM: see Uterus; Menstruation 
ENzYME Symposium, Henry Ford Hospital, 
773 
ENZYMES 
— alk. phosphatase & carbonic anhy- 
drase; effect on iodide transport in thy- 

roid slices, 598* 

—— glucagon (HGF), extractable, of the 
human pancreas, 1089* 

—— glucose-6-phosphatase; hormonally 
induced changes in, in rat liver, 897+ 

—— $-glucuronidase, renal; response to 
gonadotropins, 876+ 

—— §-glucuronidase: see also Methods, 
for corticoids 

—— respiratory; effect on thyroid-slice 
uptake of iodide, 131* 

—— uropepsin; effect of corticosterone & 
hydrocortisone on, 991* 

EosINopPHILs: see Blood 
EpriLepsy: see Nervous system 
EPINEPHRINE: see Adrenal preps. & comps. 
DPIPHYSES: see Bone 
Ercor alkaloids, sublingually, in control of 
vasomotor flushes, 487* 
EstTRADIOL; Estrin; Estriou: see Estrogens 
EstroGENs: see also Gonadotropins; Her- 
maphrodism; Menstruation; Ovary; 
Progesterone; Pregnancy; Sex; Steroids 
—and reserpine in treatment of the 
climacteric, 8747 
—and testosterone; effect on nucleic- 
acid synthesis in mouse mamm. can- 
cer, 882+ 
-— determination of, in stored urines of 
pregnancy, 210* 
—— effect on calcium metab. during ad- 
min. of cortisone, 858t 

— employed in study of effect of 17-a- 
hydroxyprogesterone-caproate in cas- 
trates, 923* 

—— estradiol, radioactive; metabolism of, 

in man, 880t 
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ESTROGENS (cont.) 
excretion; effect of admin’d FSH on, 
after the menopause, 846+ 
—— extracts from urine of pregnancy; 
nonspecific fluorescent material in, 
775* 
—— morphogenic capacities of, 647* 
—— vaginal smear, as a method of endo- 
crine evaluation, 876t 
Eunucuism & Eunucnorpism: see Ovary; 
Testis; Pituitary ; 
EXERCISE: see Stress 
ExorutTHatmic Gorter: see Thyroid disor- 
ders, hyperthyroidism 
EXopHTHALMOs: see Eyes: Thyroid disor- 
ders, hyperthyroidism 
Eyes 








cataracts in dystrophia myotonica, 

801* 

—— chorioretinitis in pituitary dwarf with 
toxoplasmosis, 745* 

—— exophthalmos, malignant edematous; 
effect of hypophysectomy on, 1239* 

—— exophthalmos: see also Thyroid dis- 
orders, hyperthyroidism 

—— lens opacities in pseudo-pseudohypo- 
parathyroidism, 576*, 964* 

—— retinopathy of severe diabetes; effect 

of hypophysectomy on, 391* 


Fiansik 


Addison’s disease with spastic para- 
plegia, 739* 
—-— athyreotic cretinism, 469* 
—— gynecomastia associated with genital 
abnormalities, 182* 
——hereditary diabetes insipidus; 20 
cases in 7 generations, 547* 
—— hypogonadotropic eunuchoidism,931* 
Fat: see also Cholesterol; Diet; Lipids 
—— ]"3!-labeled fat, in study of absorption 
of oral cortisone in chylothorax, 167* 
—— neutral fat of plasma; effect of epi- 
nephrine on, in epilepsy, 818* 
FELLOwsuHIPs: see Endocrine Society, awards 
FERTILITY: see Ovary; Pregnancy; Testis 
Fetus 





A*-androstene-3,17,dione in pre- and 

post-natal human adrenals, 379* 

—— chick embryo thyroid; synthesis of I 
compounds in, 98* 

—— dysgenesis of the gonads: see Gonads 

—— dysgenesis of the thyroid in cretin- 
ism, 668* 

—— fetal thyroids, human; accum. of I'*! 
by, 661* 

—— histochemistry of fetal 

body, 685* 





pituitary 














December, 1955 


FLUORESCENCE 
fluorescent material, nonspecific, in 
estrogen extracts from urine of preg- 
nancy, 775* 
—— fluorescent steroids of blood in vari- 
ous endocrinopathies, 1043* 

—— vulvar; principles of identification & 
measurement, 784* 
9a-FLUOROHYDROCORTISONE: see 

preps. & comps. 
FOLLICLE-STIMULATING HoRMONE (FSH): 
see Gonadotropins; Pituitary 
FRENCH-SPEAKING Endocrinologists; Third 
Congress, 519 
FrucTOSE: see Carbohydrate metabolism 
FSH: see Gonadotropins; Pituitary 





Adrenal 


1S cintsKenmeianss Tract 
—— gastric and salivary secretion of I'%! 


‘ in the rat, 8627 
—— peptic ulcer and Addison’s disease, 
1300* 


—— peptic ulcer in juvenile hyperpara- 
thyroidism, 1141* 
GicantisM: see Pituitary disorders 
Guucacon (HGF): see also Carbohydrate 
metabolism 
—— effect on peripheral utilization of glu- 
cose in man, 28* 
extractable, of the human pancreas, 
1089* 
GLucosE: see Carbohydrate metabolism; Di- 
abetes; Insulin 
Guucuronic-Actp ConsuGATEs: see Adrenal 
preps. & comps. 
B-GLUCURONIDASE: see Enzymes; Methods. 
for corticoids 
GuiycosuRiA: see Carbohydrate metabolism; 
Diabetes 
Goiter: see Thyroid disorders; Iodine; Anti- 
thyroid drugs 
GorTRoGENs: see Antithyroid drugs; Thyroid 
disorders 
GoNnaDAL DysGENgEsIs: see Gonads; Sex 
GoNADOTROPINS: see also Pituitary preps.; 
Pregnancy 
—— chorionic, in pregnancy: see Preg- 
nancy 
—— chorionic, of serum; sources of error 
in clinical bioassays, 424* 
— — chorionic, titers of, using 2 species of 
male toads, 845+ 
— — excretion in dystrophia myotonica, 
801* 
—— from ovarian neoplasm, causing pre- 
cocious puberty, 1518* 
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GONADOTROPINS (cont.) 

—— FSH and estrogen; response to, in 
normal vs. intrasplenically grafted 
ovary, 874f 

—— FSH excretion; lack of, in eu- 
nuchoid syndrome in the female, 846 

—— FSH related to cells of pituitary 
gland, 8717 

—— FSH therapy; effect on urinary estro- 
gen after the menopause, 8467 

—— hypogonadotropic eunuchoidism, fa- 
milial, 931* 

—— in familial male gynecomastia, 182* 

—— in gonadal dysgenesis, 1*, 877f, 1161* 

—— interstitial-cell stimulating hormone 
(ICSH), urinary, in menstrual disor- 
ders, 8457 

—— LH, assay of; prolactin as a factor in, 
8477 

—— luteinizing; specificity of 
finch test for, 880+ 

—— response of renal 6-glucuronidase to, 
876F 

Gonaps: see also Androgens; Estrogens; 
Gonadotropins; Hermaphrodism; Ova- 
ry; Sex; Testis 

—— gonadal dysgenesis; chromosomal sex 
in, 1*, 8451, 8777, 1161* 

Graves’ DisEase: see Thyroid disorders, hy- 
perthyroidism 
Growth: see also Children; Dwarfism 

——and replacement of cells in man; 
growth of nails as method for meas- 
urement, 8447 

— growth hormone (GH) activity: see 
Pituitary preps. & comps., growth 
hormone 

—-— of bodies and organs of rats treated 
with Meticorten & Meticortelone, 
8947 

—— precocity in female children, 1518* 

—— precocity: see also Adrenal disorders; 
Puberty, precocious 

GYNECOMASTIA: see Breast 


Huw 


—— hirsutism; development of, during 
pregnancy, 1281* 

—— hirsutism, idiopathic, without true 
virilism, 142* 

—— hirsutism: see also associated with 
Adrenal disorders; Cushing’s syn- 
drome; Hermaphrodism; Ovarian dis- 
orders; Virilism 

Ha.ocens: halogenated steroids; 9a-fluoro 
and 9a-chloro hydrocortisone: see Adre- 
nal preps. & comps. 


weaver- 
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Harvarp Mepicau ScHoot: course in Pedi- 
atric Endocrinology, 390 
Hasurimoto Disease: see Thyroid disorders 
HEART 
—— ECG findings during triiodothyro- 
nine therapy in myxedema, 98* 
—— ouabain; response of rat heart to; ef- 
fect of hypoadrenalism & DCA on, 
8957 
Henry Forp Hospitat: Enzyme Sympo- 
sium announcement, 773 
Hepatitis: see Liver 
Herepitary: see Congenital; Familial 
HERMAPHRODISM: see also Adrenal disorders; 
Ovary; Sex; Testis; Virilism 
—— male pseudohermaphrodite, new- 
born; A*androstene-3,17-dione in 
adrenals of, 379* 
pseudohermaphrodism, male; chro- 
mosomal sex in, 8457, 1161* 
sex reversal; morphogenic capacities 
of estrogens, 647* 
HeExoOsAMINE: see Carbohydrate metabolism, 
mucopolysaccharides 
HGF: see Glucagon 
Hirsutism: see Hair 
Hormonss: see Androgens; Estrogens; Gon- 
adotropins; Progesterone; Steroids; 
and under various endocrine glands 
HyYpDERGINE: see Ergot, alkaloids 
HyprocortisonE: see Adrenal 
comps. 
17-HyDROXYCORTICOSTEROIDS: 
preps. & comps. 
17-a-HyDROXYPROGESTERONE-CAPROATE: see 
Progesterone . 
HYPERGLYCEMIA: see Carbohydrate metabo- 
lism; Diabetes 
HYPERTENSION: see Vascular system 
HyPrertTHYROIDISM: see Thyroid disorders 
Hyperrricuosis: see Hair 
HypoGENItTA.ism: see Androgens; Estrogens; 
Ovary; Testis; Pituitary 
HypoGiycemMia: see Carbohydrate metabo- 
lism; Diabetes; Insulin 
Hypoconapism: see Ovary; Testis; Pituitary 
Hypopuysis: see Pituitary 
HypopitvuItTarism: see Pituitary disorders 
HyPpoTHALAMUS 
—— lesion causing precocious puberty, 
1518* 
lesions of; effect on blood ACTH & 
17-OH-CS foll’g trauma in the dog, 
8397 
—— of hypoph’d rats; ADH content of, 
873T 








preps. & 


see Adrenal 








separate hypothalamic centers for 
control of ACTH & TSH secretion, 
8397 

HypotuyroipisM; see Thyroid disorders 
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author, to Vel. 15, 1538 
—— subject, to Vol. 15, 1553 
INDIANA University ScHOOL OF MEDICINE; 
co-sponsor: see Endocrine Society, Post- 
graduate Assembly in Endocrinology 
INFANTS: see also Congenital; Children; 
Fetus; Pregnancy 
neonatal tetany; maternal hyperpar- 
athyroidism as cause, 680* 
—— post-natal human adrenals; A‘-an- 
drostene-3,17-dione in, 379* 
—— with thyroid disease; histology of hy- 
pophysis & adrenals in, 1393* 
INFERTILITY: see Ovary; Testis 
INFLAMMATION: see Stress 
INSULIN: see also Carbohydrate metabolism; 
Diabetes; Pancreas 
and glucose tolerances; acute effect of 
i.v. hydrocortisone on, 1247* 
effect on excretion of radioactive 
vitamin By in rats, 858+ 
extractable, of pancreas, in adult 
nondiabetic man, 435* ' 
—— J'*1-labeled; distribution & degrada- 
tion of, in normal & diabetic subjects, 
8617 
—— sensitivity after hypoph’y in severe 
diabetes m., 391* 
IntTER-Society CyroLtocy Councit Meeting, 
1042 
INTERSTITIAL-CELL StimuLATING HORMONE 
- (ICSH): see Gonadotropins; Pituitary 
IopINATED Compounps: see Iodine; Thyroid, 
preps. & comps. 
IopINE: see also Antithyroid drugs; Thyroid 
iodide balance studies in animals on 
low iodide diets, 835t 
iodide, stable; effect on thyroid secre- 
tion in hyperthyroidism, 864+ 
iodide uptake of thyroid slices; influ- 
ence of various factors on, 131* 
iodinated compounds: see also Thy- 
roid preps. & comps. 
—— iodine depletion methods for TSH as- 
say in the chick: comparison of, 838 
—— PBI and disposal of exog. thyroxine; 
effect of vit. A supplements on, 1262* 
—— PBI by alk. incineration; production 
of stable cerate color, -354* 
—— PBI; depression of, with dinitrophe- 
nol, 862+ 
—— PBI determination and I**! uptake in 
thyroid dis.; diagnostic accuracy of, 
1379* 
—— PBI; effect of triiodothyroacetic acid 
on, in myxedema, 653* 
—— PBI in evaluation of oral triiodothy- 
roxine in myxedema, 285* 
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IODINE (cont.) 
—— PBI in study of effect of TSH on thy- 
roidal & adrenocort. function, 585* 
—— PBI in study of sodium dextro- and 
levo-thyroxine, 868+ 
—— PBI in study of tolerance for thyroid 
in myxedema, 568* 
—— PBI levels foll’g admin. of thyroxine 
in various diseases, 1116* 
radioactive: see separate category 
—— SPI; effect of surgery, serious illness 
and cortisone on, 953* 
RADIOACTIVE 

—— accumulation of, by human fetal 
thyroids, 661* 

—— avidity of solitary thyroid nod- 
ules for; therapeutic implications, 
835+ 

—— comparison of thyroidal plasma 
T!31 clearance & PBI?! test for 
hyperthyroidism, 995* 

—— conversion of thyroxine to 3-5- 
3’-triiodothyronine in vivo, stud- 
ied by I'3!, 616* 

—— ]3! clearance, thyroidal; di- 
phasic character of, 347* 

—— ]'8! irradiation; defect in func- 
tion of rat thyroid induced by, 
8667 

—— [131 labeled fat in study of ab- 
sorption of oral cortisone in chy- 
lothorax, 167* 

—— I]'3' labeled thyroxine, in study of 
triiodothyronine, 867+ 

—— ]'3! studies in cretinism, 668* 

—— ]}3! therapy of hyperthyroidism; 
prediction of success with, 834+ 

—— ]!8!; tissue distribution of, in 
BCG-vaccinated g. pigs, 8687 

—— ]33! treated patients; triiodo- 
thyronine in serum of, 1367* 

—— ]3! treated thyroid gland; re- 
sponse to TSH (uptake & PBI), 
811* 

——— in study of chronology of syn- 
thesis of iodinated compounds in 
the chick embryo, 107* 

——in study of thyroidal function 
after hypoph’y in severe dia- 
betes, 391* 

—— in treatment of childhood carci- 
noma, 1437* 

—— iodide kinetics; influence of renal 
factors on, 866T 

—— iodide transport in thyroid slices; 
effect of metabolic inhibitors on, 
598* 

—-— iodide uptake and hormone re- 
lease; relationship between TSH 
effects on, 8657 
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IODINE (cont.) 
RADIOACTIVE (conl.) 

—— iodide-cone’g and protein-bind- 
ing capacity of hyperfunctioning 
thyroid gland; simult. measure- 
ment by I'3!, 238* 

——— iodide cone’g capacity relative to 
metabolic activity in surviving 
thyroid slices, studied by I, 
442* 

—— iodinated constituents of the 
thyroid gland in exoph. goiter, 
studied by I'*!, 724* 

—— iodinated substances of the 
blood; nature & transport of, in 
hyperthyroidism, studied by I'*!, 
724* 

—— kinetics of I'* accum. by thy- 
roid in hyperthyroidism; influ- 
ence of single large doses of pro- 
pylthiouracil, 331* 

—— large doses of I'*! in treatment of 
toxic adenomatous goiter, 1512* 

—— metabolism of iodine in cerebro- 
spinal fluid, studied by I*!, 1482* 

—— metabolism of iodine in goitrous 
cretins compared with that in pa- 
tients receiving methimazole, 
studied by I3', 54* 

——mono- and di-iodotyrosine of 
blood, studied with I'*!, 1216* 
new serum iodine component in 
functional Ca of the thyroid 
treated with I!%!, 1315* 

—— pitfalls in diagnostic use of, 866 

radioiodine tests of thyroid func- 

tion; clinical appraisal of, 838+ 

—— radiothyroidectomy-induced pi- 
tuitary tumors in mice, 81* 

—— salivary and gastric secretion of, 
in the rat, 8627 

—— scintiscanning for detection of 
Ca in nodular goiter, 8657 

—— serial I'*! study of amount of tis- 
sue to be preserved at subtot. 
thyroidectomy, 1409* 

—— sodium iodide, triiodothyronine 
& TSH; effects in hyperthyroid- 
ism, studied by I'*!, 715* 

—— therapy; effect in  thyrotoxic 
myopathy plus myasthenia gra- 
vis, 476* 

—— uptake and excretion of I'*! in 
endemic goiter in Venezuela, 838t 

—— uptake and PBI foll’g hypophy- 
sectomy in man, 1228*, 1239* 

—— uptake and PBI in dystrophia 

myotonica, 801* 

uptake and PBI 








in familial 
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IoDINE (cont.) 
RADIOACTIVE (cont.) 


athyreotic cretinism; effects of ° 


thyroid, 469* 

—— uptake and PBI in familial hy- 
pogonadotropic eunuchoidism, 
931* 

—— uptake and PBI in non-myx. hy- 
pometabolism treated with tri- 
iodothyronine & thyroxine, 1354* 

—— uptake and PBI in pituitary 
dwarf with toxoplasmosis, 745* 

—— uptake, as modified by an I-re- 
stricted (rice) diet, 592* 

—— uptake, BEI'*! and PBI in sub- 
acute thyroiditis, 8377 

-— uptake, PBI and BMR in study 
of biol. effects of triiodothyronine 
98* 

—— uptake, PBI and clinical re- 
sponse, after treatment with I'*, 
118* 

IRRADIATION: see Radioactive; Roentgen ray 
IsoToveEs: see Radioactive 


, ata see Arthritis; Bone 
JOURNAL OF CLINICAL ENDOCRINOLOGY & 
METABOLISM 
—— Contents of Volume 15 (1955), page 
i, December issue 
—— Editorial Board, Editor, Publications 
Committee: see Editorial page, front 
ad section 
—— Editorials: see Editorials 
—— Indexes to Volume 15 (1955)—au- 
thor, 1538; subject, 1553 
— Letters to the Editor: see Letters to 
the Editor 
JUVENILE: see Children 


K xroms: see Skin 
KeETONEs: see Carbohydrate metabolism 
KetTosTtERoIDS & 17-KETOSTEROIDS: see 
STEROIDS 
KIpneEy: see also Urine 
—— damage from 9a-fluoro and 9a-chloro 
hydrocortisone in rats, 384* 
—— diuresis: see also Pituitary, diabetes 
insipidus, and preps. & comps.; Water 
— effect of hypophysectomy on, in se- 
vere diabetes m., 391* 

—— glomerulosclerosis, diabetic-like, pro- 
duced by long-term admin. of adreno- 
cort. steroids, 883+ : 

—nephropathy, diabetic; relation to 
control of diabetes, 499* 
—— pyelonephritis, severe, as complica- 
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KIDNEY (cont.) 

tion of adrenalectomy for Cushing’s 
syndrome, 362* 

——— renal-ADH-neurohypophyseal _ sys- 
tem in clinical medicine, 265*, 276* 

—— renal clearance in myxedema, 343* 

—— renal disease; plasma 17-OH-CS and 
ur. steroids in, by simplified S-P meth- 
od, 1073* 

——renal excretion of hydrocortisone 
hemisuccinate, 763* 
—— renal excretion of Na in ‘Addison’s 
dis.; changes in, independent of 
changes in adrenal hormone dosage, 
1459* 
renal factors; influence on iodide 
kinetics, 8667 
—— renal function and plasma & urinary 
urea; effect of GH on, in dogs, 8437 

——— renal functions and water intox.; ef- 
fect of aldosterone & other steroids on, 
853 

—— renal response, acute, to aldosterone; 

basis for assay method, 852+ 

—— renal studies in acromegaly with dia- 

betes m., 8727 
—— urinary alkalinity; useful agent for, 
503* 
KineEtTICcs of iodine accumulation: see Iodine; 
Thyroid 





1 caceamion: see Breast; Pregnancy 
LAURENTIAN HoRMONE CONFERENCE: an- 
nouncement 282; program, 520 
LETTERS TO THE Epitor: 151*, 154*, 156*, 
377*, 379*, 382*, 384*, 503*, 505*, 653%, 
653*, 760*, 762*, 763*, 765*, 767*, 829%, 
1150*, 1152*, 1308*, 1310*, 1531* 
Lieips & LrpoPpRoTeEINs: see also Cholesterol; 
Fat; Protein 
—— lipid components & phospholipid 
turnover in rabbits; effect of cortisone 
& high chol. diet on, 885t 
—— lipogenesis & oxidation; effect of glu- 
cose levels on, in rat liver & adipose 
tissue, 8617 ; 
—— lipoproteins of serum; effect of pro- 
longed thyroid therapy on, 73* 
— — lipoproteins of serum; species varia- 
tions in response of, to cortisone, 857+ 
- of plasma; components & interrels, in 
normal & epileptic humans, 818* 
—— of plasma; effect of prednisone on, 
1308* 
—— of serum; effect of TSH, cortisone & 
thyroid on, in myxedema, 1131* 
——urinary formaldehydogenic lipids; 
method for, free from formaldehyde 
retention, 765* 
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LIVER 
biliary excretion of radioactivity after 
hydrocortisone-4-C", in rats, 888+ 
—— cirrhosis; PBI foll’g admin. of thy- 
roxine in, 1116* 
—— disease; influence of diet on amino N 
levels in, 481* : 
—— disease; serum corticoids in; effect of 
cortisone, ACTH & surg. stress on, 
943* 
—— formation of conjugated corticoids 
in, 215* 
—— isolated, of rat; metabolites foll’g 
perfusion of cortisol through, 883+ 
—— metabolism of hydrocortisone hemi- 
succinate by, 763* 
—— portal venous system in the absorp- 
tion of cortisone in chylothorax, 167* 
LUMINESCENCE: see Fluorescence 
Lympuatic TIssuE 
—— marked invol. of, foll’g admin. of 
halogenated hydrocortisones in rats, 
384* 
—— regulation of; interactions of corti- 
coids & folliculoids in, 893+ 
LYMPHATICS 
—— absorption of cortisonein chylothorax, 
167* 
LymMPHoMA, malignant: see Thyroid disorders 





Masr CELLs: see Tissues 
MepaAL: see Endocrine Society, awards 
MEETINGS: see Announcements 
MELANOCYTE-STIMULATING HORMONE: see 
Pituitary, preps. & comps. 
MENOPAUSE: see Estrogens; Menstruation; 
Ovary 
MENSTRUATION: see also Estrogens; Proges- 
terone; Ovary; Uterus 
—— acyclic, hemorrhagic, associated with 
erythrocytosis, 199* 
—— amenorrhea of adrenocort. hyper- 
plasia treated with cortisone, 1291* 
—— climacteric treated by _ reserpine, 
alone or combined with estrogen 
and/or testosterone, 8747 
—— normal and abnormal; urinary ICSH 
in, 8457 
—— 17-OH-CS excretion 
1150* 
—— quant. changes in glycogen content of 
endometrium during, 1106* 
—— vaginal smear as a method of en- 
docrine evaluation, 876+ 
—— vasomotor flushes; control by ergot 
alkaloids sublingually, 487* 
MENTAL: see also Brain; Nervous system 
—— depression foll’g adrenalectomy for 
Cushing’s syndrome, 362* 


during cycle, 
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MENTAL (cont.) 
—— psychologic & biochem. relationships 
in healthy subjects rec’g i.v. ACTH 
on successive days, 8927 
—— psychologic responses: see Stress 
—— schizophrenia; effect of prolonged 
thyroid therapy on lipoproteins & 
cholesterol of serum in, 73* 
Mercapto Compounps: see also Antithyroid 
——  mercaptoimidazole (methimazole) ; 
metab. of I in patients receiving, 
compared with that in goitrous cre- 
tins, 54* 
—— mercaptoimidazole used to inhibit 
organic binding in study of metabo- 
lism of thyroid slices, 442* 
METABOLISM: see also specific substance in- 
volved 
—-— basal metabolism (clinical): see Basal 
metabolism 
—-— metabolic inhibitors; effect of, on 
iodide transport in thyroid slices, 598* 
—— respiration of thyroid slices; effect 
of various factors on, 131* 
METACORTANDRACIN: see Adrenal preps. & 
comps. 
Metats, heavy; effect on thyroid-slice up- 
take of iodide, 131* 
METHIMAZOLE: see Mercapto compounds; 
Antithyroid drugs 
Meruops: see also Tests 
acid-hydrolyzable corticoids of serum, 
215* 
——agent for oral alkali therapy, 503* 
—-— anthrone method for quant. estima- 
tion of endometrial glycogen, 1106* 
—comparison of ur. Zimmermann 
chromogens by Girard fract’n and 
by Allen’s method of correction, 767* 
-— counter-current distribution proce- 
dure for quant.-qual. analysis of small 
amounts of ur. corticosteroids, 301* 
— determination of free plasma 17- 
hydroxy & 17-desoxy corticosteroids & 
their gluc.-acid conjugates, 970* 
—— dialysis; recovery of aldosterone, cor- 
tisone & hydrocortisone foll’g, 1310* 
—— dispersal of steroids in aq. media by 
sonic vibrations, 896+ 
—— effect. of temp. on hydrolysis of 17- 
KS conjugates in urine, 653* 
—— fluorescence, vulvar; principles of 
identification & measurement, 784* 
—— for adrenocortical steroids in periph- 
eral blood of man, 1524* 
—— for assay of aldosterone, 8887 
—— for assessment of adrenocort. func- 
tion, 1035* 
—— for conjugates of C-21 steroids in 
human plasma, 855 
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MeruHops (cont.) 

—— for demonstrating growth hormone 
activity in human plasma, 537* 

—— for estimation of ur. formaldehydo- 
genic lipids, free from formaldehyde 
retention, 765* 

—— for extraction of glucagon from pan- 
creas, 1089* 

—— foridentifying thyroxine-bindingglob- 
ulin in protein mixtures, 863+ 

—— for 17-KS in human plasma, 693%, 
702* 

—— for 17-OH-CS of"plasma; clin. appli- 
cation of simplified Silber-Porter 
method, 1073* 

—— for PBI, by alk. incineration & pro- 
duction of stable cerate color, 354* 

—— for quant. assay of 11-8-hydroxylase 
activity in adrenal homogenates, 892 

—— for total 17-OH-CS of plasma, 891 

—— fractionation of relaxin, 8487 

—— microchemical estimation of aldo- 
sterone in urine, 886 

—— PBI determination; diagnostic ac- 
curacy of, 1379* 

—— Porter-Silber reaction; atypical, after 
admin. of sulfamerazine, 1152* 

—— question of destruction of 17,21,0H- 
CS by phosgene, during analysis, 377* 

—— sources of error in clinical bioassays 
of serum chor. gonadotropin, 424* 

—— specificity of reaction of phenyl- 
hydrazine with 17,21-dihydroxy-20- 
ketosteroids, 505* 

——— staining of human pituitary sections 
for basophils, 685* 

—— steroids: chromogenic spectra of, in 
100 per cent phosphoric acid, 8897 

——— stored urines; determination of estro- 
gens in, 210* 

——— stored urines; determination of preg- 
nanediol in, 36* 

Mono-lopotyrosinE: see Thyroid preps. & 
comps. 
MorPHINE 

—— and serum corticoid levels, 890+, 8947 

——— morphine-type drugs and ether; ef- 
fect on neurohypophyseal-A DH-renal 
system, 265* 

; MUCOPOLYSACCHARIDES: see Carbohydrate 
metabolism 


MuscLE 
——dystrophia myotonica; endocrine 
studies in (histologic & chemical), 
801* 


—— individual muscles of g. pig; effect of 

castration & various steroids on, 849t 

— levator ani of rats; comparison of 

effects of testosterone & 19-nortesto- 
sterone on weight of, 848f, 848 
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MvuscL_eE (cont.) 
muscular dystrophy; PBI foll’g ad- 
min. of thyroxine in, 1116* 
—— myopathy, thyrotoxic, plus myas- 
thenia gravis; effect of I'*!, 476* 
—— myxomatous changes in advanced 
myxedema, 44* 
Myoronic Dystropuy: see Muscle 
Myxepema: see Thyroid disorders, hypo- 
thyroidism 





Naus: nails, growth of, used in measure- 
ment of growth & replacement of cells in 
man, 8447 

NEONATAL: see Infants 

Neoptasms: see Cancer; Tumors; and under 
specific organ involved 

NEPHROPATHY: see Kidney 

Nervous System: see also Brain; Mental 

—— autonomic; vasomotor flushes & 
sweats of climacteric; control by ergot 

alkaloids sublingually, 487* 

epilepsy; effect of epinephrine on 
plasma lipids in, 818* | 

neural tissue of rat hypophysis; role 
in release of ACTH, 840+ 

—— spastic paraplegia in a case of familial 

Addison’s dis., 739* 

stress: see Stress 

tetany: see Parathyroids 

New York Acapemy or MeEpiciNnE, Grad- 
uate Fortnight, 1042 

N1TROGEN: see also Protein 

—— amino nitrogen levels; influence of 

diet on, 481* 

and creatine excretion in study of 
thyroid-adrenocort. interrels., 227* 
——and 17-OH-CS excretion during 
stressful life experiences, 1057* 
—— creatine-creatinine excretion & thy- 
roid histology in ‘cold-exposed rats, 
8647 
—— metabolism (total, urea & creatin- 
ine); effect of progesterone on, 1194* 
—— urea; dec’d blood levels of, foll’g 
resection of adrenal tumor in Cush- 
ing’s syndrome, 156*: 

NoORTESTOSTERONE: see Androgens 

Notices: see Announcements 

Nvc.eic-Acip synthesis in mouse mammary 
cancer; effect of sex steroids on, 882+ 

NutRriTIoNn: see Diet; Growth; Vitamins 

















Ovnsrer: see Fat; and associated with vari- 
ous endocrine disorders 

Oxsitvuary: E. Kost Shelton, 832 

OsTEOMALACIA: see Bone 

OstTEoporosis: see Bone 
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OvaBAIN: see Heart 

Ovary: see also Breast; Estrogens; Gonado- 
tropins; Hermaphrodism; Menstrua- 
tion; Pregnancy; Progesterone; Uterus 

—— amenorrhea: see also Menstruation; 
Pregnancy 

—— castrates; effect of 17a-hydroxy- 
progesterone-caproate in; compari- 
son with pure progesterone, 923* 

—— climacteric: see also Menstruation 

—— eunuchoid female; ovarian agenesis 
with androgenic phenomena, 877 t 

eunuchoidism; familial, hypogonado- 
tropic, 931* 

—— eunuchoidism with no urinary FSH 

in the female; a pituitary syndrome, 

8467 

female type of precocious puberty, 

1518* 

—— hyperplasia of lutein cells of, associ- 
ated with virilization during preg- 
nancy, 1281* 

—— in acyclic menstrual bleeding associ- 
ated with erythrocytosis, 199* 

—— infertility; evaluation of types of 
progesterone admin. in, 8817, 881t 

—— menopause: see also Menstruation 

—— menstrual disorders: see Menstrua- 
tion 

—— morphogenic capacities of the estro- 
gens, 647* 

—— normal vs. intrasplenically grafted 
ovary, in response to FSH and estro- 
gen, 874f 

—— ovarian agenesis; chromosomal sex 
in, 1*, 845+, 8777, 1161* 

—— ovarian function in postmenopausal 
women; effect of FSH on, 846t 

—— ovarian hormone levels in relation to 
fluorescent material, 775*, 784* 

—— ovarian tumors with virilism, 142* 

—— ovarian-weight test (rat); sources 
of error in clinical bioassays of serum 
C.G., 424* 

—— preparations of: see hstrogens; Proges- 
terone; Relaxin 

—— pseudohermaphrodism: _ see 
Hermaphrodism 

—— relaxin: see Relaxin 

—— therapy of ovarian disorders: see also 
Estrogens; Gonadotropins; Proges- 
terone 

—— virilization; ovarian vs. adrenal; cur- 
rent therapy of, 373* 

OxYGEN 

—— cellular O:. consumption measured 
simult’y with iodide conc’g capacity 
in thyroid slices, 442* 

—— tissue respiration: see also Metabo- 
lism; Tissues 








also 
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OxYGEN (cont.) 

use of, in extraperitoneal pneu- 
mography to detect adrenal tumor, 
1144* 

utilization: see also Basal metabolism 








Pincanis: see also Carbohydrate metab- 
olism; Diabetes; Insulin 

—— human; extractable glucagon of, 
1089* 
pancreatic alpha cells; effect of pro- 
longed admin. of GH on, in hypoph’d 
rats, 898T 
recent advances in knowledge of 
hypoglycemia, 826* } 

—— weight and extractable insulin of, in 

adult nondiabetic man, 435* 
PARATHYROID: see also Calcium; Phosphorus 
— — disorders; phosphate clearance in, 
8697 
—— hyperparathyroidism, maternal, as 
cause of neonatal tetany, 680* 

—— hyperparathyroidism vs. osteomala- 
cia, 870 
pseudo-pseudohypoparathyroidism, 
576*, 964* 

Pepiatric Endocrinology; Harvard Medical 
School course in, 390 

Penis: see Androgens; Gonadotropins; Her- 
maphrodism; Testis 

—— phallic enlargement with gonadal 

agenesis, 1*, 877{, 1161* 
Peptic Utcer: see Gastro-Intestinal Tract 
PENTOBARBITAL; effect on pituitary-adrenal 
function, 8947 
PERITONEAL Fuurp; influence of GH & 
cortisol on mast cells of, 8737 
PermissiVE role of ad. cortex in development 
of peptic ulcer in Addison’s dis. during 
cortisone therapy, 1300* 
PHENYLHYDRAZINB; specificity of reaction of, 











with  17,21-dihydroxy-20-ketosteroids, 
505* 
PHOSGENE; question of destruction of 


17,21,0H-CS by, during analysis, 377* 
PHOSPHATASE: see Enzymes 
Puospuorvs: see also Bone; Parathyroids 
——  hypophosphatemic rickets, with 
slight acidosis, 869T 
——in  pseudo-pseudohypoparathyroid- 
ism, 576*, 964* 
—— inorganic, in serum & urine; acute 
effects of i.v. hydrocortisone on, 1247* 
—— metabolism; effect of progesterone on, 
1194* 
—— of serum in juvenile hyperparathy- 
roidism with fracture & peptic ulcer, 


1141* 
oxidative inhibi- 





phosphorylation; 
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Pituitary (cont.) 


PHOSPHORUS (cont.) 
tors of; effect on iodide transport in 
thyroid slices, 598* 


-— phosphate clearance in parathyroid 


disorders, 8697 
—-— phospholipids: see Lipids 
PiGMENT: see also Addison’s disease 
—— melanocyte-stimulating hormone: ex- 
cretion of, in pregnancy; test criteria, 
762* 
PirREssINn: see Pituitary, preps. & comps. 
Pituitary: see also Gonadotropins 
DISORDERS 
—— acromegaly and gigantism; growth 
hormone-like activity in plasma, 
537* 
— acromegaly and gigantism with 
diabetes; renal, metabolic & au- 
topsy studies, 8727 
— Cushing’s syndrome: see Cushing’s 
syndrome 
— diabetes insipidus, hereditary; 20 
cases in 7 generations, 547* 
- diabetes insipidus in rats; water & 
electrolyte excretion in, 870+ 
— eunuchoidism with no FSH in the 
female, 8467 
- hypogonadotropic eunuchoidism, 
familial, 931* 
—— hypopituitarism; effect of TSH on 
thyroid & adrenocort. function in, 
585* 
— hypopituitarism; plasma 17-OH- 
CS in, 1073* 
—— pituitary dwarfism & toxoplasmo- 
sis, 745* 
— pituitary insufficiency plus myxe- 
dema; clinical & autopsy findings, 
492* 
- pituitary myxedema; effect of 
hormones on body fluids, electro- 
lytes & mucopolysaccharides in, 
1131* 
GONADOTROPINS: see Gonadotropins 
HORMONEs: see Gonadotropins; and Pitui- 
tary preps. & comps. 
PHYSIOLOGY & PATHOLOGY 
—— and CNS of rabbit; metab. of tri- 
iodothyronine & thyroxine in, 8367 
; —— cells of, related to FSH, LH and 
TSH, 8717 
-— histopathology of, in advanced 
case of myxedema at autopsy, 44* 
— histopathology of, in pituitary 
myxedema, 492* 
—— histopathology of, in thyroid dis- 
ease, 1393* 
——human pituitary body, histochemis- 
try of; differentiation between 





PHYSIOLOGY & PATHOLOGY (cont.) 
basophils of ant. and post. lobes, 
685* 

—— hypophysectomized dogs; secretion 
of aldosterone by, 8527 

—— hypophysectomy; effect on glu- 
cose-6-phosphatase activity in rat 
liver, 897 

—— hypophysectomy; effect on malig. 
edematous exophthalmos, 1239* 

—— hypophysectomy; experiences in 
severe diabetes m., 391* 

—-—— hypophysectomy in man; effect on 
water excretion, 553*, 842 

—— hypophysectomy in man; thyroid 
function foll’g, 1228* 

——— hypophysectomy in severe juvenile 
diabetes, 859+ 

—— hypophysectomy, partial; effect on 
adrenocort., thyroidal & gonadal 
function in the dog, 8487 , 
—— neural tissue of rat hypophysis; 
role in release of ACTH, 840+ 
—— neurohypophyseal-ADH-renal sys- 
tem in clinical medicine, 265*, 276* 

——— pituitary-adrenal function; effect 
of pre-anesthetic medications on, 
894+ 

—— roentgen-irradiation of; effect in 
Cushing’s syndrome without adre- 
nocort. tumor, 884t 

—— surgery; prophylactic use of corti- 
sone in, 857+ 

—— tumors induced by thyroidectomy 
in mice; mechanism & character- 
istics, 81* 

PREPARATIONS & COMPOUNDS 

—— ACTH: see separate category 

—— ADH content of hypothalamus of 
hypoph’d rats, 873+ 

—— ADH in hypoph’d patients, 553* 

—— ADH in treatment of diabetes 
insipidus (hereditary), 547* 

—— ADH-neurohypophyseal-renal sys- 
tem in clinical medicine, 265*, 276* 

—— ADH secretion; cortisone inhibi- 
tion of, 871T 

—— FSH: see Gonadotropins 

—— gonadotropic hormone: see Gonado- 
tropins ; 

—— growth hormone: see separate 
category 

—— ICSH, urinary, in normal & ab- 
normal menstrual function, 8457 

—— intermedin; effect of alkali on, 842+ 

—— melanocyte-stimulating hormone 
excretion in pregancy; test criteria, 
762* 
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PirurITaRyY (cont.) 

PREPARATIONS & COMPOUNDS (cont.) 
Pitressin and blood ACTH in 
adrenalect’d rats, 8407 
—— TSH  (thyroid-stimulating — hor- 

mone): see separate category 
Adrenocorticotropic Hormone (ACTH): 
see also Adrenal physiology 
—— acid-hydrolyzable corticoids of 
serum foll’g admin, of, 215* 

—— activity; inhibition of, in rat, 
after admin. of halogenated ster- 
oids, 8497 

—— adrenal-pituitary & sympathico- 

adrenal systems studied by, 885+ 

—— and hydrocortisone; inhibitory 

action of, on estradiol-induced 
uterine growth, 895+ 





——and TSH secretion; separate 
hypothalamic centers for control 
of, 839t 


—— effect on changes in water excre- 
tion after hypophy’y, 553* 

— effect on glucose tolerance be- 
fore & after operation in Cush- 
ing’s dis., 1144* 

—— effect on 17-OH-CS excretion in 
children with rheum. fever, 523* 

—— effect on 17-OH-CS in Addison’s 
dis., 8587 

—— effect on plasma adrenocorti- 
coids, 1043* 

—— effect on plasma 17-OH-CS in 
adrenocort. dis. & pregnancy, 
855T 

—— effect on serum 
liver dis., 943* 

—— effect on  thyroid-adrenocort. 
interrels. in various’ thyroid 
states, 227* 

—— hazard of, in hypercholesteremia, 
882+ 

—— injected i.v., with fructose; ef- 
fect on blood glucose in normal & 
diabetic subjects, 1475* 

—i.v. admin. of; anaphylactic re- 
action to, after adrenalectomy for 
Cushing’s syn.; immunologic 
studies, 362* 

——i.v. admin. of; plasma 17-OH- 
CS during, in various clin. condi- 
tions, 13* 

—— ketogenic factor; metabolic ac- 
tions of, in the rat, 872+ 

—— kinetics of adrenocort. response 
to, 8567 

—— of blood (editorial), 754* 

—— of blood foll’g hypothalamic 
lesions in traumatized dogs, 8397 

—— of blood under various exper. 


corticoids in 
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PiruiTary (cont.) 
Adrenocorticotropic Hormone (cont.) 
conditions (cross-cire. technique), 
8417 
—— release of; role of neurohypoph- 
ysis, in the rat, 8407 
—— secretion; effects of metacort- 
andracin, fluorohydrocortisone & 
cortisone on, in man, 8507 
—— secretion in man; comparative 
effects of metacortandracin, hy- 
drocortisones & cortisone on (17- 
KS), 911* 
— stimulation of rat adrenals by; 
importance of glucose in, 8937 
—— successive i.v. injections of, in 
healthy subjects; psychologic & 
biochem. relationships, 892+ 
—— suppressing effect of cortico- 
steroids on, 8907 
—— therapy in man with rheum. 
fever; isol. of comps. A & B and 
tetrahydro S from urine, 760* 
Growth Hormone (GH): see also Growth 
—— activity; method for demon- 
strating, in human plasma, 537* 
—and cortisol; influence of, on 
blood formation in hypoph’d 
rat, 8417 
— and cortisone &triiodothyronine; 
interactions of, in exper. diabetes, 
8607 
—and cortisone; effect on CH 
metab. in hypoph’d monkey, 8447 
-— effect on mast cells of hypoph’d 
rats, 873+ 
—— effect on metab. of urea & glu- 
cose, and renal function, in dogs, 
8437 2 
—- —growth-hormone diabetes in 
hypoph’d dogs; inhib’n of, by 
adrenocort. hormones, 8977 
—— prolonged admin. of; effect on 
pancreatic alpha cells in hypoph’d 
rats, 898t 
Thyroid-Stimulating Hormone (TSH): 
see also Thyroid disorders, and 
physiology 
—— assay in the chick; comparison 
of iodine depletion methods for, 
8387 
—— cells of hypophysis (?source of 
TSH) in thyroid disease, 1393* 
—— TSH (?) cells of pituitary, in 
case of malig, edematous exoph- 
thalmos, 1239* 
—— continuous infusion of, in g. 
pigs, 863 
effect of, during Nal remission 
in hyperthyroidism, 715* 
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PiruITaRy (cont.) 
Thyroid-Stimulating Hormone (cont.) 

—— effect on adrenocort. & thyroidal 
function, 585* 

—— effect on body fluids, electro- 
lytes & mucopolysaccharides in 
myxedema, 1131* 

—— effect on thyroid secretion in 
hyperthyroidism, 8647 

—— effects; relationship between, re 
thyroidal iodide uptake & hor- 
mone release, 865+ 

—— levels in serum in hypothyroid- 
ism, 834+ 

—— placental transfer of, in the rat, 

837t 
response to, in I'*!-treated thy- 
roid gland, 811* 

——thyrotropes in thyroidectomy- 
induced pituitary tumors of mice, 
81* 

—— TSH, FSH and LH, glycopro- 
tein. hormones; localization of, 
871+ 

—— “TSH hypophysectomy” by tri- 
iodothyronine, 98* 

—— value of, in differentiating pri- 
mary from secondary myxedema, 
8687 

PLACENTA: see Pregnancy 
— — chorionic gonadotropin: see Gonado- 
tropins 
PNEUMOGRAPHY, extraperitoneal; detection 
of adrenal tumor by, 1144* 
Potyuria: see Kidney; Pituitary 
& comps., ADH; Water 
PortTER-SILBER reaction: see Methods 
PosTGRADUATE ASSEMBLY in Endocrinology 
and Metabolism: see Endocrine Society 
Porassium: see also Electrolytes 
——and 17-OH-CS_ excretion 
stressful life experiences, 1057* 
—— effect of i.v. hydrocortisone on, 176* 
—— metabolism, after bilat. adrenalec- 

tomy in man, 409* 

—— metabolism; effect of progesterone 

on, 1194* 

—— potassium-losing nephritis; 

sterone as a factor, 621* 

PREDNISONE: see Adrenal preps. & comps. 
PREGNANCY: see also Estrogens; Gonado- 
tropins; Menstruation; Ovary; Proges- 
terone 
——and postpartum period; 17,21-di- 
hydroxy-20-ketosteroids of plasma in, 

317* 

—— accumulation of I'*! in fetal thyroid, 

661* 

—— chorionic gonadotropin in: see also 

Gonadotropins 





preps. 


‘during 


aldo- 
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PREGNANCY (cont.) 

chorionic gonadotropin of serum; 

sources of error in clinical bioassays, 

424* 

—— development of virilization during, 
1281* 

—— disturbances of; CG titers in, by 

male-toad tests, 845+ 

excretion of melanocyte-stim’g hor- 

mone in; test criteria, 762* , 

—— following removal of masculinizing 
adrenocort. tumor, 154* 

—— lactation: see also Breast 

—— maternal hyperparathyroidism as 
cause of neonatal tetany, 680* 

—— 17-OH-CS of plasma in, 1073* 

—— PBI following admin. of thyroxine 








in, 1116* 

—— placental transfer of TSH, in the rat, 
837 

—— pregnanediol in: see also Pregnane- 
diol 


—— pregnant rats, plasma from; effect on 
red cell vol. of hypoph’d rats, 841t 
—— relaxin in blood & other tissues dur- 
ing, 22* 
—— relaxin (depot); effect on pubic liga- 
ment growth in mice, 847+ 
—— relaxin in treatment of threatened 
premature labor, 206* 
—— respiration of slices of mammary 
gland from pregnant g. pigs. 880+ 
response of plasma 17-OH-CS to 
ACTH in, 8557 
—— stored urines of; determination of 
pregnanediol & estrogens in, 36*, 210* 
—— urine; estrogen extracts from; non- 
specific fluorescent materail in, 775* 
—— vulvar fluorescence in, 784* 
PREGNANE-8a, 17a,21-TRIOL-20-ONE: see Ad- 
renal preps. & comps. 
PREGNANEDIOL: see also Progesterone; Preg- 
nancy 
—— allergenic properties of, 877T 
—— determination of, in stored urine 
specimens, 36* 
—— excretion; effect of progesterone on, 
1194* ; 
—— excretion in differential diagnosis of 
virilism, 142* 
PROGESTERONE: see also Estrogens; Menstru- 
ation; Pregnancy; Steroids 
——~ effect of, on induction of Leydig-cell 
tumors with estrogen in Strain A 
mice, 875f 
—— evaluation of types of admin. of, in 
infertility, 8817, 8817 
—— 17-a-hydroxyprogesterone-caproate; 
new substance with prolonged proges- 
tational activity; comparison with 














December, 1955 


PROGESTERONE (cont.) 
pure progesterone, 923* 

——i.v.; effect on cytology & histology 
of human cervical Ca., 151* 

—— metabolic effects of, in man, 1194* 
pregnanediol: see Pregnanediol. 
Programs: see Endocrine Society; Am. 

Goiter A.; Laurentian Hormone Conf. 
PROLACTIN: see Gonadotropins 
PROPYLTHIOURACIL: see Thiouracil 
Prostate: see also Androgens; 

tropins; Testis 

—— prostatic abnormalities in patients 
over 45; effect of testosterone pro- 
pionate on; incidence of Ca, 297* 
ventral prostate method; eval. of, for 
measurement of LH, 847+ 
ProTeEIn: see also Nitrogen; Lipids & Lipo- 

proteins 

—— binding and iodide conc’g capacities 
of normal & hyperfunctioning thy- 
roid gland; simult. measurement of, 
238% 

—— binding, in study of new serum I 
component in functioning Ca. of 
thyroid, 1315* 

—— binding rate, thyroidal; in normal 
vs. hyperthyroid subjects, influence of 
single large doses of propylthiouracil 
on, 331* 
bound iodine (PBI) of serum: see 
Iodine 
—— dietary intake of; influence on amino 

nitrogen levels, 481* 

—— role in the transport of iodinated 
substances of the blood, 724* 
serum albumin; correlation 
SPI, 953* 
PsEUDOHERMAPHRODISM: see Hermaphrod- 
ism: Ovary; Testis 
PsEuDO-PSEUDOHYPOPARATHYROIDISM: see 

Parathyroids 
PsycHoLoaic reactions: see Brain; Mental; 

Nervous system 
PuBerty: see also Ovary; Testis 
ectopic testes during; hisologic study, 
875T 
—— precocious, of the female type, 1518* 
precocious: see also Adrenal disorders 





Gonado- 








with 











Roasiasion: see Radioactive; Roentgen 

RADIOACTIVE 

4-C4-hydrocortisone; biliary excretion 

of C™ in rats, 8887 

—— 4-C'-hydrocortisone in study of 17- 
OH-CS in dying patients, 893 

—— C}4+labeled glucose; incorp. into fatty 
acids & COs, 8617 
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RADIOACTIVE (cont.) 
C-labeled glucose; metab. of, in 
normal & diabetic subjects, 860t 
—— cortisol; metabolites of, foll’g per- 
fusion through rat liver, 883+ 
—— estradiol; metabolism of, in men, 
880t 
—— hydrocortisone & cortisone; distrib. 
of, in human subjects, 8517 
—— ]'8!; see Iodine, radioactive 
—— I'%1-labeled insulin; distrib. and de- 
grad. of, 861f 
—— sodium, in study of water & salt 
metab. after bilat. adrenalectomy in 
man, 409* 
—— vitamin By; effects of cortisone & 
insulin on excretion of, in rats, 858 
RADIOIODINE: see Iodine, radioactive 
Reactions: see also Allergy; Toxicity 
—— anaphylactic, to i.v. ACTH in Cush- 
ing’s syn. after adrenalectomy; im- 
munologic studies, 362* 
—— biologic & chemical: see Methods; 
Tests 
RECIPIENTS OF AWARDS: see 
Society; Am. Goiter A 
RELAXIN 
depot relaxin; effect on pubic liga- 
ment growth in mice, 8477 
fractionation of, by chromatography 
& counter-curr. distrib., 848+ 
in blood & other tissues of pregnant 
women, 22* 
—— in treatment of threatened prema- 
ture labor, 206* 
RENAL: see Kidney; Urine 
REPRODUCTION: see MENSTRUATION; Ovary; 
Pregnancy; Testis 
RESERPINE, alone and in combination with 
estrogen and/or testosterone in the 
climacteric, 8747 
REsPIRATION: see Metabolism; Oxygen; Tis- 
sues 
Review (Aldosterone), 621* 
RHEUMATIC FEVER 
acid-hydrolyzable corticoids of serum 
in, 215* ; 
in man treated with ACTH; isola- 
tion of compounds A, B & tetrahydro 
S from urine, 760* 
—— 17-OH-CS excretion in; effect of 
ACTH, cortisone & salicylate on, 
523* 
RHEUMATOID ARTHRITIS: see Arthritis 
Rice regimen (iodine-restricted diet): see 
Diet 
RicKEts: see Bone 
RiEDEv’s Struma: see Thyroid disorders 
ROENTGEN Ray 
—— irradiation; effect on response of 





Endocrine 
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ROENTGEN Ray (cont.) 

access. sex organs to androgens, in 
the rat, 877 c 

—— irradiation of pituitary in Cushing’s 
syndrome without adrenocort. tumor, 
884+ 

—— therapy of thyroid 
Thyroid disorders 


disease: see 


S aricviives-anect on 17-OH-CS excretion 
in children with rheumatic fever, 523* 
SALIVARY and gastric secretion of I'*! in the 
rat, 862+ 
Saut: see Electrolytes; Sodium 
Scars: see Skin 
ScHERING ScHOLAR: see Endocrine Society, 
awards 
ScHIZOPHRENIA: see Mental 
SCHOLARS OF THE ENCODRINE SOCIETY: see 
Endocrine Society, awards 
Sex: see also Androgens; Estrogens; Gonado- 
tropins; Hermaphrodism; Ovary; Testis 
—— chromosomal, in gonadal dysgenesis; 
theories of human sex differentiation, 
1*, 8451, 1161* 
—— chromosomal, of eunuchoid female, 
8777 
—— differentiation; morphogenic capaci- 
ties of the estrogens, 647* 
—— in relation to weight of the thyroid & 
incidence of nodules, 1270* 
—-— males vs. females (adult nondiabetic) ; 
weight & extractable insulin of pan- 
creas in, 435* 
—— males vs. females; extractable glu- 
cagon of pancreas in, 1089* 
—— males vs. females; levels of plasma 
17-KS in, 702* 
SHELTON, E. Kost, obituary, 832 
SiLBER-PorTER reaction: see Methods 
SKIN 
—— acne, marked, in association with 
virilization during pregnancy, 1281* 
—-— changes in, in myxedema, 44*, 459* 
— chromosomal sex determined in, 
1*, 8457, 8777, 1161* 
—— keloids and scars; effect of topical 
hydrocortisone on, 888t 
—— pigmentation: see Addison’s disease; 
Pigment 
SMEARS, vaginal: see Estrogens; Menstrua- 
tion; Ovary; Uterus & Vagina 
Sopium: see also Electrolytes 
—w— aldosterone or electrocortin (sodium- 
retaining substance): see Adrenal 
preps. & comps. 
—— and K measurements, exchangeable, 
in hyper- & hypoadrenocorticism, 
854T 
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Sopium (cont.) 

—— and 17-OH-CS excretion during stress- 
ful life experiences, 1057* 

—-— metabolism; effect of progesterone 
on, 1194* 

~-— renal excretion of, in Addison’s dis. ; 
changes in, independent of change in 
hormone dosage, 1459* 

—— salt metabolism; alterations in, after 
bilat. adrenalectomy in man, studied 
with radioactive Na, 409* 

—— sodium chloride intake; effect on 
fluid retention in rats on low-sodium 
diet, 873t 

—— sodium I[-thyroxine: _ see 
preps. & comps. 

—— sodium-retaining activity of ad- 
renal extracts, 621* 

—— sodium-retaining corticoid; electro- 
lyte balance studies, 853+ 

Sonic vibrations; effects on dispersion of 
steroids, 896+ 
SoutH AMERICA 

—— goiter in Peru, Chile & Argentina, 
863+ ; 

—— goiter in Venezuela; uptake & ex- 
cretion of I}3! in, 8387 

Spastic PARAPLEGIA: see Nervous system 

SPECIES variations in response of serum 
lipoproteins to cortisone, 857 f 

SrpERMATOZOA: see Testis 

SreRiLity: see Menstruation; Ovary; Preg- 
nancy; Testis 

STEROIDS 

—— aldosterone: see Adrenal preps. & 
comps. 

—— androgens: see also Androgens 

—— assessment of methods for adreno- 
cortical steroids in blood and urine, 
1035*, 1524* 

—— C-21 steroids: see Adrenal preps. & 
comps. : 

—— corticoids, corticosteroids: see also 
Adrenal preps. & comps. 

—— cortisone: see Adrenal 
comps. 

—— determination of: see also Methods 

—— 17-21-dihydroxy-20-ketosteroids: see 
Adrenal preps. & comps. 

—— effects of sonic vibrations on disper- 
sion of, 896+ 

—— estrogens: see Estrogens 

—— fluorescent, of blood, 
endocrinopathies, 1043* 

—— halogenated: see Adrenal preps. & 
comps. 

—— progesterone: see Progesterone 

—— steroidal substances in human adrenal 
vein blood & adrenal glands, 324* 

—— unusual steroid pattern, 1531* 


Thyroid 


preps. & 


in various 
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STEROIDS (cont.) 

urinary, in Cushing’s 

and postop., 156* 
17-KETOSTEROIDS 

—— and serum and urinary corticoids 
in renal disease, 1073* 

—— conjugates of, in urine; effect of 
temp. on hydrolysis, 653* 

—— effect of ascorbic acid on, 1257* 

—— effect of corticoids on, in adreno- 
cort. hyperplasia, 911*, 1291,* 

—— excretion; effect of progesterone on, 
1194* 

—— excretion, in familial hypogonadal 
eunuchoidism, 931* 

—— excretion in familial male gyne- 
comastia, 182* 

—— excretion in gonadal dysgenesis, 
1°; S77, Lier 

—— excretion in virilization during 
pregnancy, 1281* 

—— in differential diagnosis of virilism, 
142* 

—— in human plasma, 693*, 702* 

—— in study of thyroid-adrenocort. 
interrels., 227*, 1499* 

—— Zimmermann chromogens by Gir- 
ard fract’n vs. Allen’s method of 
correction, 767* 

Stress: see also Surgery; Temperature 

ACTH of blood during, 754* 

—— adrenocortical and psychologic re- 
sponse to, in man, 887+ 

—— dying patients; defect in metabolism 
of 17-OH-CS in, 893t 

—— effect on acid-hydrolyzable corticoids 

of serum, 215* 

effect on neurohypophyseal-ADH- 

renal system, 265* 

—— effect on ur. corticosteroids measured 

by counter-curr. distrib., 301* 

—— exercise, severe; 17-OH-CS in sweat; 

effect of hydrocortisone, 829* 

——— from surgery or serious illness; effect 
on cire’g thyroid hormone, 953* 
inflammation; corticoids & follicu- 
loids in the regulation of, 893+ 

—— preoperative period; adrenocort. ac- 

tivity during, 1069* 

—— psychomotor; effect on adrenal- 
pituitary & sympath.-adrenal sys- 
tems, 8857 

stressful life experiences; diuresis, 17- 
OH-CS, N & electrolyte excretion 
during, 1057* 

surgical; effect on serum corticoids in 
liver dis., 943* 

Struma: see Thyroid disease 

Sussect InpEx to Volume 15, 1553 





syn.; pre- 
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Sugar: see Carbohydrate metabolism; Dia- 
betes; Insulin; Pancreas 
SULFAMERAZINE: atypical Porter-Silber reac- 
tion after admin, of, 1152* 
Suurur: see also Mercapto comps.; Thio 
comps. 
—— sulfhydryl groups; cysteine; effects 
on thyroid-slice uptake of iodide, 131* 
—-— sulfhydryl inhibitors; effect on iodide 
transport in thyroid slices, 598* 
SuPRARENAL: see Adrenal 
SurGERy: see also Stress; and under various 
endocrine disorders, treatment 
—— amount of tissue to be preserved at 
subtot. thyroidectomy, 1409* 
—— bilat. adrenalectomy in man; water & 
salt metab. after, 409* 
—— conservative operations for malig. 
tumors of the thyroid, 1422* 
—-— hypophysectomy in man, 391*, 553*, 
842+, 859f, 1228*, 1239* 
—— in childhood carcinoma, 1437* 
——of pituitary; prophylactic use of 
cortisone in, 857+ 
—— preoperative period; adrenocortical 
activity in, 1069* 
—-— radical neck dissection for Ca. of the 
thyroid; path. evaluation of, 1432* 
—— surgical stress; effect on cire’g thy- 
roid hormone, 953* 
Sweat; 17-OH-CS in, during severe exercise; 
effect of hydrocortisone, 829* 
SYNDROMES 
—— Achard-Thiers, due to bilat. adreno- 
cort. hyperplasia, 896 
—— adrenogenital: see Adrenal disorders 
—— Cushing’s: see Cushing’s syndrome 
—— gonadal dysgenesis, 1*, 1161* 
—— menopausal: see Menstruation; Ovary 
—— non-myxedematous hypometabolism; 
effect of triiodothyronine in, 1354* 


Tescurne CuInIcs: 142*, 265*, 362*, 492*, 
1144*, 1300*, 1518* 

TEMPERATURE 

cold-exposed dogs; CS secretion in 

adrenal vein of, 8897 

—— cold-exposed g. pigs; effect of hydro- 
cortisone & ascorbic acid on adrenal 
function in, 884f 

—— cold-exposed rats; creatine excretion 
& thyroid histology in, 864f 

—— effect of, on hydrolysis of 17-KS con- 
jugates in urine, 653* 

—— extremes of; effect on iodide uptake 
of thyroid slices, 131* 

——— hypothermia, endotoxin-induced, in 
mice; protection against, by corti- 
coids, 887+ 
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TEMPERATURE (cont.) 
—— pyrogenic reaction; increase in plas- 


ma 17—OH-CS induced by; amino-- 


pyrine inhibition of, 859+ 
—— sweat; 17-OH-CS in, 829* 

Testis: see also Androgens; Gonadotropins; 
Hermaphrodism; Prostate; Steroids 
biopsy; in dystrophia myotonica, 

801* 

—— castration and various steroids; ef- 
fect on individual muscles of g. pig, 
8497 

—— disorders secondary to hypopituitar- 
ism: see Pituitary disorders 

—— ectopic, during puberty; histologic 
study, 8757 

—— eunuchoidism; familial hypogonado- 
tropic, 931t 

—— hypogonadism and familial 
gynecomastia, 182* 

—— hypogonadism in pituitary dwarfism 
with toxoplasmosis, 745* 

—— hypogonadism in pituitary myxe- 
dema (autopsy); treatment with 
methyl testosterone, 492* 

—— male chromosomal sex pattern in 
gonadal dysgenesis, 1*, 8457, 877f, 
1161* 

—— male pseudohermaphrodism, 1161* 

—— men; metabolism of radioactive estra- 
diol in, 880+ 

—— precocious puberty: see Puberty 

pseudohermaphrodism: see aslo Her- 

maphrodism 

—— preparations & compounds: see also 
Androgens; Steroids 

—— semen; mitotic activity in; effect of 
x-irrad. on response to androgen, 877 f 

——sex differentiation; morphogenic 

capacities of the estrogens, 647* 

stimulation of, by gonadotropins: see 

also Gonadotropins 

Tests: see also Methods 

criteria for melanocyte-stimulating 

hormone pregnancy tests in frog, 762* 

for pregnancy, see Pregnancy 

for thyroid function: see also Thyroid; 

Iodine, radioactive 

insulin tolerance: see Insulin 

sugar tolerance: see Carbohydrate 

metabolism 

—— weaver-finch, for luteinizing gonado- 
tropins, 880+ 

TESTOSTERONE and compounds: see Andro- 
gens; Steroids 

Tetany: see Calcium; Parathyroids 

TreTRAHYDRO CompouNnp S: see Adrenal 
preps. & comps. 

TuHrocyaNatTE: see Thiouracil 





male 
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Tuiouraci, & Tuto Compounps: see also 
Antithyroid drugs; Cyanate; Mercapto 
comps.; Iodine; Thyroid 

—— propylthiouracil, single doses of; 
influence on kinetics of I accum. in 
normal & hyperthyroid subjects, 331* 

—— thiocyanate; effect on thyroidal re- 
tention of accum’d iodide, 1216* 

Tuymus therapy in malig. edematous exoph- 
thalmos, 1239* 

THYROGLOBULIN: see Thyroid preps.‘ & 
comps. 

Tuyrorp: see also Antithyroid drugs; Iodine 

DISORDERS 

cancer; histology of hypophysis in, 

1393* 

cancer, I'#!-treated; 

iodothyronine in, 1367* 

cancer; iodinated comps. in serum 

after treatment with I'*!, 118* 

—— cancer; study & treatment of, with 

radioiodine: see also Iodine, radio- 

active 

cancer; thyroid-adrenocort. in- 

terrels. in, 227* 

carcinoma; compound (X) & sub- 

stance (Z) in CSF in, 1482* 

carcinoma, functional; new serum I 

component in, 1315* 

carcinoma in childhood; path. con- 

siderations & their therapeutic im- 

plications, 1437* 

—— carcinoma; path. evaluation of 

radical neck dissect. for, 1432* 

carcinoma; scintiscanning in detec- 

tion of, in nodular goiters, 865+ 

—— clinical appraisal of I!*! tests for 
thyroid function in, 838t 

—— endemic goiter in Venezuela, 838f 

goiter and dystrophia myotonica, 

801* 

goiter in Peru, Chile & Argentina, 

8637 

— lymphoma, malignant; relation to 
Hashimoto disease, 1332* 

—— malignant tumors; results of con- 
servative operations for, 1422* 
—— nodules, in clinically normal thy- 
roid glands; rel. to geog. residence, 

1270* 

—— nodules, solitary; avidity of, for 
1131; therapeutic implications, 835f 

—— thyroiditis (chronic) & Riedel’s 
struma; etiol. & pathogen., 1010* 

—— thyroiditis, subacute; a defect of 
thyroidal storage in, 8377 

Hyperthyroidism (exophthalmic goiter, 
Graves’ disease, thyrotoxicosis, toxic 
adenoma) 

adrenocortical function in, 1499* 





serum  tri- 












































December, 1955 


THYROID (cant.) 
DISORDERS (cont.) 

Hyperthyroidism (cont.) 

antithyroid drugs in treatment 

of: see also Antithyroid drugs; 

Mercapto comps., Thiouracil 

basal metabolism studies in: see 

also Basal metabolism 

comparison of thyroidal plasma 

I'3! clearance & PBI'*! tests for, 

995* 

diagnostic accuracy of PBI in, 

1379* 

exophthalmos: see also Eyes 

fate of I! in, during methi- 

mazole therapy, 54* 

histology of hypophysis in, 1393* 

in pregnant woman; accum. of 

I'3! in thyroid of fetus, 661* 

iodinated comp. in serum after 

treatment with I'*!, 118* 

iodinated constituents of the 

- thyroid gland in, 732* 

iodine in treatment of: see Iodine 

iodine metab. of cerebrospinal 

fluid in, 1482* 

is not hyperpituitarism; effects 

of TSH, triiodothyronine & Nal, 

715* 

—— kinetics of I accum. by thyroid 
in; influence of single large doses 
of: propylthiouracil, 331* 

—— mercapto compounds in treat- 

ment of: see Mercapto comps.; 

Antithyroid drugs 

nature & transport of iodinated 

substs. in blood in, 724* 

pitfalls in diagnostic use of I}! 

in, 866f 

—— prediction of success with I! 
therapy in, 834+ 

—— primary hyperplastic goiter, hy- 
perfunctioning parenchyma of; 
role in chronic thyroiditis & 
Riedel’s struma, 1010* 

—— protein-bound iodine of serum 
in: see Iodine 















































—— radioactive iodine in study & 


treatment of: see Iodine, radio- 
active 
—— rate of hormone synthesis in, 
studied by simult. measurement 
of iodide-cone’g & protein-bind- 
ing capacities, 238* 
subtotal thyroidectomy; amount 
of tissue to be preserved, 1409* 
—— thiouracil therapy: see Thioura- 
cil; Antithyroid drugs 
—— thyroid-adrenocort. 
during, 227* 





interrels. 
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THYROID (cont.) 
DISORDERS (cont.) 
Hyperthyroidism (cont.) 
; thyroid secretion in; effect of 
iodide & TSH on, 864+ 
—— thyroid-stimulating or thyro-, 
tropic hormone (TSH) in: see 
also Pituitary preps. & comps. 
—— thyroidal uptake of I'*! in: see 
Iodine, radioactive 
—— thyrotoxic myopathy plus myas- 
thenia gravis; effect of I'*!, 476* 
—— toxic adenomatous goiter treated 
by large doses of I'#!, 1512* 
treated by I'3!; response of thy- 
roid gland to TSH in, 811* 
treated by I'*!; triiodothyronine 
in serum, 1367* 














with malignant edematous 
exophthalmos; effect of hypop’y 
on, 1239* 


Hypothyroidism (cretinism, myxedema) 

adrenocortical function in, 1499* 

and cretinism; thyro-pit. rela- 

tions in, 834f 

—— basal metabolism: see also Basal 

Metabolism 

conversion of thyroxine to tri- 

iodothyronine in, 616* 

cretinism and juvenile myxe- 

dema; dysgenesis of the thyroid 

as a cause; I'3! studies, 668* 

cretinism, familial, athyreotic; 

PBI & I'*! uptake: effect of thy- 

roid therapy, 469* 

—— diagnostic accuracy of PBI in, 

1379* 

effect of hormones on body fluids, 

electrolytes & mucopolysacchar- 

ides in, 1131* 

effect of triiodothyroacetic acid 

in, 653* 

effect of triiodothyronine in, 98* 

effect of TSH on thyroid & 

adrenocort. function in, 585* 

—— following antithyroid drugs: see 
also Antithyroid drugs 

—— goitrous cretins; metab. of I in; 
comparison with that in patients 
rec’g methimazole, 54* 

—— histology of hypophysis in, 1393* 

—— hypothyroid rats; deiodination 

of thyroxine to triidothyronine in 

kidney slices of, 836 

in adult; advanced case, with 

autopsy study, 44* 

iodine metab. of cerebrospinal 

fluid in, 1482* 

— maintained on desicc. thyroid; 
effect of cortisone on SPI in, 953* 

—— myxedema foll’g I'*! therapy; 
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THYROID (cont.) 
DISORDERS (cont.) 
Hyperthyroidism (cont.) 
iodinated comps. of serum in, 118* 

—— myxedema in children; histo- 
path. exam. of skin in diagnosis 
of, 459* 

—— myxedema, profound, foll’g hy- 
pophysectomy in man, 1228* 
-— myxedema; renal clearance in, 

343* 

—— myxedema; tolerance for thyroid 
in, 568* 

— non-myxedematous hypometab- 
olism; effects of triiodothyronine 
& thyroxine in, 1354* 

—— 17-OH-CS, N and electrolyte ex- 
cretion during stress in; effect of 
thyroid therapy, 1057* 

—— oral triiodothyronine or thy- 
roxine therapy in, 285* 

——— PBI of serum in: see Iodine 

—— pituitary myxedema; clinical & 
autopsy findings, 492* 

—— primary vs. secondary myxe- 
dema; TSH in differentiation of, 
868t 

—response to thyroid therapy; 
con.par. with response in euthy- 
roidism, 148* 

~— thyroid-adrenocort. interrels. in, 
227* 

— thyroidal uptake of I'*! in: see 
Iodine, radioactive 

— treatment of, with thyroid com- 
pounds: see also Thyroid preps. 
& comps. 

—— with goiter, congenital; mono- 
and di-iodotyrosine of blood in, 
1216* 

PHYSIOLOGY & PATHOLOGY 
—— amount of tissue to be preserved at 

subtot. thyroidectomy; serial I'*! 

study, 1409* 

—chronic thyroiditis & Riedel’s 

struma; histo-path. study, 1010* 

- clinically normal glands; gross & 

microsc. findings in, 1270* 

— clinicopathologic studies: see also 

Thyroid disorders 

—— development of, in chick embryo; 
synthesis of iodinated compounds, 

107* 

— effect of continuous infusion of 

TSH on, 863+ 

— function foll’g hypophysectomy in 

man, 391*, 1228* 

— function; studies of: see also Iodine, 

radioactive; Antithyroid drugs; Pi- 

tuitary preps. & comps., TSH 





Volume 16 


THYROID (cont.) 


PHYSIOLOGY & PATHOLOGY (cont.) 
—— hormone: see also Thyroid preps. 
& comps. 
—— human fetal thyroid; accum. of 
[31 by, 661* 
—— metabolic dependencies of iodide 
transport studied in vitro, 442* 
—— pathologic eval. of radical neck dis- 
section for Ca. of thyroid, 1432* 
——— PBI of serum; see Iodine 
—— radioiodine in the study of: see 
Iodine, radioactive 
—— results of conservative operations 
for malignant tumors of, 1422* 
—— simult. measurement of. iodide- 
cone’g & protein-binding capacities 
of normal & hyperfunctioning thy- 
roid, 238* 
slices; influence of various factors 
on uptake of iodide by, 131* 
structure of, in malignant lym- 
phoma; rel. to Hashimoto dis., 1332* 
—— thyroid-adrenocort. metabolic in- 
terrels., 227* 
—— thyroid-stimulating hormone (TSH): 
see Pituitary preps. & comps., TSH 
—— thyroidal I*! clearance; diphasic 
character of, 347* 
—— thyroidectomy-induced _ pituitary 
tumors in mice, 81* 
—— uptake of I as -modified by 
iodine-restricted diet, 592* 








‘PREPARATIONS & COMPOUNDS 


—— conversion of diiodotyrosine to thy- 
roxine; effect of antithyroid subst. 
on, 867+ 

—— defect in conversion of iodide to 
hormone, in I'*!-irrad. rat thyroid, 
8667 

—— deiodination. of thyroxine to tri- 
iodothyronine by kidney slices, 836} 

—— desice. thyroid; clin. response to, 
compared in hypo- and euthyroid- 
ism, 148* 

—— desicc. thyroid; effect on clin. con- 
dition, I'*! uptake & PBI in familial 
athyreotic cretinism, 469* 

—— desice. thyroid; tolerance for, in 
myxedema, 568* 

—— goiter, congenital, analyzed for 
iodinated compounds, 1216* 

—— hormone, cire’g; effects of serious 
illness & surgical stress on, 953* 
—— hormone formation; intrathyroidal 

mechanisms of, 331* 

—— hormone; studies of, with radio- 
iodine: see also Iodine, radioactive 

—— hormone synthesis; diphasic char- 
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THYROID (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
acter of thyroidal I'*! clearance, 
347* , 

—— hormone synthesis; rate of, in 
Graves’ disease, 238* 

—— iodinated compounds; chronology 
of synthesis of, in chick embryo thy- 
roid, 98* 

—— iodinated constituents (thyroxine, 
diiodothyronine, and mono- & di- 
iodotyrosine) of the thyroid in ex. 
goiter, 724* 

—— iodinated substances (thyroxine & 
triiodothyronine) in blood; nature 
& transport of, in hyperthyroidism, 
724* 

—— iodine compounds in CSF, studies 
by radiothyroxine, 1482* 

—-— metabolism of triiodothyronine & 
thyroxine in plasma, pituitary & 
CNS of rabbit, 836+ 

—— mono- and di-iodothyrosine; tri- 
iodothyronine & thyroxine of blood, 
in congenital goiter with hypothy- 
roidism, 1216* 

—— new serum iodine component in 
functional Ca. of thyroid, 1315* 
—— prolonged thyroid therapy; effect 
on serum lipoprotein & cholesterol 

levels, 73* 

—— sodium dextro- and levo-thyroxine, 
8687 

—— thyroidin therapy; effect on skin 
biopsy findings in children with 
myxedema, 459* 

—— thyroxine and other iodine comps. 
in blood of cretins, 54* 

—— thyroxine; effect on adrenocort. 
function in g. pigs, 1499* 

—— thyroxine, exogenous, and PBI; 
effect of vit. A suppl. on, 1262* 
—— thyroxine; PBI levels foll’g admin. 

of, in various diseases, 1116* 

—— thyroxine-binding globulin in pro- 
tein mixtures; identification, 863+ 

——- triiodothyroacetic acid; effect of, in 
myxedema, 653* 

——- triidothyronine and other _iodi- 
nated comps. in serum after treat- 
ment with I!3!, 118*, 1367* 

—— triiodothyronine and _ thyroxine; 
effect in non-myx. hypometabolism, 
1354* 

—— triiodothyronine; 
of, in man, 98* 

—— triiodothyronine; conversion of 
thyroxine to, in vivo, 616* 

—_— triiodothyronine, cortisone & GH; 


biologic effects 
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TuHyRo!rD (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
interactions of, in exper. diabetes, 
8607 
—— triiodothyronine; effect on iodide 
balance in rats, 835t 
——— triiodothyronine; interrels. 
thyroxine, 867+ 
—— triiodothyronine, NaI & TSH; ef- 
fects in hyperthyroidism, 715* 
triiodothyronine or _ thyroxine, 
orally; effectiveness in myxedema, 
285* 
Tuyrorvitis: see Thyroid disorders 
THYROID-STIMULATING HoRMONE (TSH): see 
Pituitary preps. & comps., TSH 
Tuyroroxicosis: see Thyroid disorders, hy- 
perthyroidism 
Tuyrotropic Hormone (TSH): 
tuitary preps. & comps. TSH 
THYROXINE: see Thyroid preps. & comps. 
Tissugs: see also Blood; Saliva; Urine; and 
under specific organ involved 
connective tissue of skin; histopath. 
exam. of, in diagnosis of myxedema in 
children, 459* 
—— distribution of I'*! in, see Iodine, 
radioactive 
—— distribution of radioactive 
stances in: see Radioactive 
—— extracellular fluid space, tot. body 
water, electrolyte bal., & mucopoly- 
sacchs.; effect of hormones on, 1131* 
—— mast cells of peritoneal fluid; in- 
fluence of GH & cortisol on, 8737 
—— of women during pregnancy; relaxin 
in, 22* 
sweat; 17-OH-CS in, 829* 
Toxic ApENoMA; Toxic Gorter: see Thyroid 
disorders, hyperthyroidism 
Toxicity: see also Reactions 
of estradiol in fibroblast cultures, 
647* 
—of 9a-fluoro and 9a-chloro hydro- 
cortisone, in rats, 384* 
——of 9a-fluorohydrocortisone in pa- 
tients with adrenogenital syndrome, 
911* 
Toxop.iasmosis and pituitary dwarfism, 745* 
TRAUMA: see Stress; Surgery 
TRIODOTHYROACETIC ACID: see 
preps. & comps. 
TRIIODOTHYRONINE: see Thyroid preps. & 
comps. 
TSH: see Pituitary preps. & comps., TSH 
Tumors: see also Cancer; and under organ 
or therapy involved 
—— adrenal: see Adrenal disorders; and 
Cushing’s syndrome 


with 





see Pi- 





sub- 








Thyroid 











1580 


Tumors (cont.) 

function of, studied by radioiodine: 
see Iodine, radioactive; Radioactive’ 
—— Leydig-cell tumors in Strain A mice; 
induction of, with estrogen; effect of 
progesterone on, 875T 

of pituitary, induced by thyroidec- 
tomy, 81* 








Ucens. peptic: see Gastro-Intestinal Tract 
Upsoun Scuouar: see Endocrine Society, 
awards 
UprakeE of I'*!; see Iodine, radioactive; Thy- 
roid physiology 
Urea: see Nitrogen 
URINE: see also Kidney 
adrenal metabolites: see 
preps. & comps.; Steroids 
—— androgens: see Androgens; Steroids 
—— calcium; see Calcium; Electrolytes; 
Parathyroids 
—— chloride: see Electrolytes; Sodium; 
Addison’s disease 
—— chorionic gonadotropin: see Gonado- 
tropins; Pregnancy : 
—— corticosteroids (corticoids): see Ad- 
renal preps. & comps.; Steroids 
—— diabetes insipidus: see Pituitary dis- 
orders 
—— diuresis: see Antidiuretic hormone; 
Kidney; Pituitary preps. & comps., 
ADH; Water 
—— electrolytes; see Electrolytes 
—— estrogens: see Estrogens; Steroids 
—— FSH: see Gonadotropins 
gonadotropins: see Gonadotropins 
—— in pregnancy: see Gonadotropins; 
Pregnancy; Pregnanediol 
—— iodine compounds: see Iodine 
—— 17-ketosteroids: see Steroids 
—— methods for determination ‘of con- 
stituents: see Methods; Tests 
—— nitrogen: see Nitrogen; Protein 
——— phosphorus: see Phosphorus 
—— polyuria: see Pituitary preps. & 
comps., ADH; Water 
—— potassium: see Potassium; Electro- 
lytes 
—— pregnanediol: see Pregnanediol 
‘ —— radioactive compounds: see Radio- 
active 
—— radioactive iodine: see Iodine, radio- 
active 
renal function: see Kidney 
—— sodium: see Sodium; Electrolytes 
steroids: see Adrenal preps. & comps. ; 
Androgens; Estrogens; Pregnanediol; 
Steroids 
—— sugar: see Carbohydrate metabolism; 
Diabetes; Insulin 





Adrenal 











SUBJECT INDEX TO VOLUME 15 
















































Volume 15 


Uropepsin, urinary; effect of corticosterone 
& hydrocortisone on, 991* 

Uterus & Vaaina: see also Ovary; Menstrua- 
tion; Pregnancy 

—— cervical carcinoma; effect of proges- 

terone on, 151* 

endometrial biopsies and vaginal 

smears in castrates treated with 17a- 

hydroxyprogesterone-caproate, 923* 

endometrial glycogen; quant. esti- 

mation of, using anthrone method, 

1106* 

——menstruation: see Menstruation 

——placenta: see also Gonadotropins, 
chorionic; Pregnancy 

—— pregnancy: see Pregnancy 

——- retroplacental & umbilical cord blood; 
growth hormone-like activity in, 537* 

uterine growth, estradiol-induced; 

inhibitory action of hydrocortisone & 

ACTH on, 895t 

uterine-weight test (rat); sources of 

error in clin. bioassays of serum chor. 

gonadotropin, 424* 

—— vaginal smear, as method of endo- 
crine evaluation, 876+ 

—— vaginal smear: see also Estrogens; 
Menstruation; Ovary 

— vulvar fluorescence; principles of 
identification & measurement, 784* 














V rcomaieion with B.C.G.; thyroid func- 
tion during, in g.pig, 868f 
Vacina & VAGINAL SMEARs: see Uterus & 


Vagina 

Van MeteR Prize Awarp: see Am. Goiter 
A., awards 

VascuLAR System: see also Blood; Heart; 
Lymphatics 





hypertension in diabetes m.; effect of 

hypophysectomy, 391* 

—— hypertension, severe; A‘-androstene- 
118-ol-3, 17-dione in incubates of ad- 
drenal from patients with, 382* 

—— hypertension with congenital adrenal 
hyperplasia; unusual steroid pattern 
in, 1531* 

—— vasomotor flushes: see Menstruation 

vasopressor effects of 9-halo-corti- 

coids, 384* 

VIRILISM 

adrenogenital syndrome: see Adrenal 

disorders 

—— associated with adrenal disease: see 

Adrenal disorders: and Cushing’s syn- 

drome 

development of, 

1281* 

—— differential diagnosis of, 142* 











during pregnancy, 
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VIRILISM (cont.) 
in gonadal dysgenesis, 1*, 845}, 877T, 
1161* 
——  masculinizing adrenocort. tumor; 
pregnancy foll’g removal of, 154* 
—w— pseudohermaphrodism: see Hermaph- 
rodism 
—— virilizing adrenal hyperplasia; cur- 
rent therapy of, 373* 
VITAMINS 
—w— A, supplements of; effect on PBI & 
disposal of exog. thyroxine, 1262* 
—— Bry, folic acid, & Ca pentothenate; 
prolonged admin. of, in diabetes, 8987 
—— Bn, radioactive; effect of cortisone & 
insulin on excretion of, in rats, 8587 
— (C; ascorbic-acid depletion of adrenals, 
stress-induced; blockade of, 890t 
—— C (ascorbic acid); lack of effect on 
hydrocortisone metabolism in man, 
1257* 
Vutva: see Uterus & Vagina 





WV xen? see also Kidney; Urine 

ADH (antidiuretic hormone): see 
also Antidiuretic hormone; Pituitary 
preps. & comps., ADH 
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WATER (cont.) 
ADH-neurohypophyseal-renal _sys- 
tem in clinical medicine, 265*, 276* 

—— diabetes insipidus: see Pituitary dis- 
orders 

— — diuresis assoc’d with stress; N, Na, 
K & 17-OH-CS excretion during, 
1057* 

—— excretion after hypophysectomy; ef- 
fect of cortisone & ACTH on, 553* 

—— fluid retention; effect of NaCl intake 
on, in rats on low Na diet, 8737 

—— metabolism, after bilat. adrenalec- 
tomy in man, 409* 

—— total body water & extracellular 
fluid space; effect of hormones on, in 
myxedema, 1131* 

WEAVER-FINCH test: see Tests 

WeiaGut: see Growth; Pituitary preps. & 
‘comps., growth hormone; and under 
various endocrinopathies 





Dorey: see Roentgen-ray 


Zinweasnn chromogens: see Steroids, 
17-KS 
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Patient is given a radioiodine cap- 
sule or solution by mouth. Identical 
dose is set aside as a ‘'standard."’ 


After a time lapse (usually 24 
hours), the ‘‘standard’’ is meas- 
ured* inthe phantom neck. A single 
control then adjusts the ‘‘*MEDIAC"’ 
for the patient. 


Phantom is removed and activity in 
patient's thyroid is measured.* Up- 
take of radioiodine is directly re- 
lated to thyroid function and shown 
as per cent of administered dose. 


Simplified with Radioisotopes 


The routine use of radioactive iodine (I131) as an aid 
in the diagnosis of thyroid function has progressed to 
the point where every hospital, clinic and private 
physician should consider the merits of an isotope 
program. 


The Mediac, shown in use at the left, is just one of a 
complete line of medical instruments manufactured by 
Nuclear-Chicago for use with radioactivity. Designed 
for the clinic or private physician, operation is simple, 
foolproof and rapid. Its price is surprisingly low. 


Write for our catalog ‘‘O”’ for full information on the 
Mediac and other clinical radioisotope measuring 
equipment as well as complete details on fulfilling 
AEC requirements. 


Leaders in Making Radioactivity Count 


g nuclear. chicago 


Nuclear Instrument and Chemical Corporation 
245 West Erie Street, Chicago 10, Illinois 


*Maximum time involved— 
2 minutes. . 





